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EVALUATION OF DIAGNOSTIC TESTS 
IN INFECTION * 
Catperon Howe! 


Associate in Microbiology, College of Physicians and Surgeons, Columbia University; 
Assistant Physician, Presbyterian Hospital, New York 


HE diagnosis of any infectious disease is ultimately made 


‘ by the isolation or identification of the responsible 

T @ infective agent. The ease with which this is accom- 

Kl plished in many diseases of bacterial and parasitic origin 
mesesesesesesy IS to be contrasted with the situation in viral, rickettsial, 


and many mycotic infections, in which attempts at isolation are always 
laborious and frequently unsuccessful, It is nonetheless important to 
make a reasonable effort to isolate bacterial agents prior to therapy 
by procedures often easily carried out in the home or in the private 
office. In this era of antibiotics, which are so readily available and so 
highly effective when properly used, it is all too frequent that a shot 
or two of penicillin is given before the patient is sent to the hospital 
for diagnosis of suspected endocarditis. The golden opportunity for 
making a specific etiological diagnosis will thereby have been forfeited, 
and decisions as to type, amount, and duration of further therapy, 


* Presented at the 27th Graduate Fortnight of The New York Academy of Medicine, Oct. 28, 1954 
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as well as prognosis for the patient, will have been seriously hampered. 
A throat swab taken at the bedside, before penicillin is given, and kept 
in a little sterile broth until the next morning when it can be planted 
on a blood agar plate, will frequently reveal the presence of hemolytic 
streptococci, and justify fully the administration of penicillin, The 
importance of this simple diagnostic measure in dealing with children 
and young adults in the rheumatic fever and nephritis age groups is 
obvious. However, | wish, because of time limitation, to exclude from 
the present consideration the practical problems of isolation and identi- 
fication of microorganisms as diagnostic procedures, and to base the 
discussion primarily on other measurable phenomena resulting from 
contact with disease-producing agents, These phenomena can almost 
all be ascribed to the immune response on the part of the host to the 
introduction of certain antigenic materials forming an integral part 
of the infecting agents. A few definitions are now in order. 

By the “immune response” is meant the sum total of reactions 
evoked in the host which may promote recovery and resistance to 
reinfection, and which may include the formation of specific anti- 
bodies. Antibodies are defined as altered serum proteins, which can be 
identified only by their reaction with the antigen or antigens causing 
their appearance. Antigens are defined therefore as substances, usually 
foreign to the host, which may result in the production of antibodies 
and which can then be shown to react with antibodies so formed, All 
naturally occurring antigens are proteins or polysaccharides, or com- 
plex mixtures of both, with or without lipid material, Antibodies are 
part of the globulin fraction of the serum, and except for their specific 
reactivity with homologous antigen, they are indistinguishable from 
globulins for which no corresponding antigen is recognized, the so- 
called “normal” globulin. The globulins, including antibody, are there- 
fore physically and immunochemically distinguishable, as a class of 
proteins, from other serum constituents. This will be of importance 
in connection with later practical considerations, 

At the risk of going too far back to fundamentals, | would like 
to focus your attention for a moment on the most important attribute 
of antibodies, and therefore of the antibody-antigen reactions I have 
mentioned. This attribute is specificity, on which the evaluation of any 
diagnostic test measuring an immune response must rest (Fig. 1). It 
is therefore pertinent to dwell for a moment on some of the mechan- 
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Figure 1 


isms involved. There is a large body of experimental evidence which 
warrants the conclusion that the specificity of any immune reaction 
is in the last analysis due to definite chemical groupings on the antigen 
which are initially responsible for the special configuration of the anti- 
body molecule produced, and which in turn allow the latter to react 
with antigens possessing the same or similar chemical groupings. In con- 
trast to the many chemically-defined antigens forming the basis for this 
thesis, most naturally-occurring antigens, as we have stated, are complex 
mixtures, the components of which are often poorly defined both with 
respect to chemical configuration and to individual antigenicity, There- 
fore, any demonstrable reaction with specific antibodies can be con- 
sidered as being the result of predominant antigenic groupings, or com- 
binations of antigenic groupings. However, the resultant or composite 
specificity of most naturally-occurring antigens is still sufficiently sharp 
to allow clear-cut distinctions. These distinctions are made by a great 
variety of in vivo and in vitro reactions, some of which are shown 
in the diagram. The in vitro reactions include agglutination of particu- 
late antigens (bacteria, red cells), the antibody being spoken of as 
an agglutinin, Antibodies causing specific precipitation of soluble 
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antigens are called precipitins. The latter type of reaction, applied to 
purified proteins and polysaccharides and their antibodies, has formed - 
the basis of much of the precise characterization of antigen-antibody 
interactions, since it lends itself readily to quantitative chemical 
- manipulation. In certain reactions, the non-specific heat labile serum 
component, complement, is required for or enhances the specific 
antigen-antibody reaction. For example, some bacteria which are only 
agglutinated by specific antibody alone are lysed on the addition of 
complement. The antibody is then spoken of as a lysin, Also, comple- 
’ ment will unite in vitro with a combination of some antigens, whether 
particulate or soluble, and their specific antibodies; the extent of this 
combination of antigen and antibody can then be detected by determin- 
ing the degree to which the complement is removed from the system. 
This is the basis of the complement fixation test, first described by 
Bordet and Gengou in 1go1, and perhaps still the most widely used 
immunologic procedure of any at the present time, Certain in vivo 
reactions depend on the presence of circulating antibody. The imme- 
diate type of allergic reaction, exemplified by the urticaria produced 
by intracutaneous injection of hay fever antigens into a_ sensitive 
individual, is associated with antibody which can passively sensitize 
the normal skin, but which cannot be demonstrated by any in vitro 
test. The bacterial allergies, on the other hand, which are exemplified 


by the delayed, tuberculin type of skin reaction, are not caused by 


demonstrable circulating antibody, but can in some instances be trans- 
y ferred passively by leukocytes from sensitized individuals, The role of 
antibody in this last type of reaction is not clear, although the reactions 
are specific and therefore presumably involve antibody in some impor- 
tant way. Other types of in vivo reactions include anaphylaxis, differ- 
ing among different animal species, but associated with circulating anti- 


bodies, and exemplified by the manifestations of serum sickness in man, 
and specific neutralization, by protective or antitoxic antibody, of the 
deleterious effects of bacterial or viral infection or intoxication in the 
intact animal. 

The immune properties of serum were formerly thought to repre- . 
sent different substances on the basis of the specific reactions, enumer- 
ated above, by which they were demonstrable. Many of these designa- 
tions have persisted, but in the light of newer knowledge they have a 
less individualized significance, referring only to the particular circum- 
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stances under which a specific antigen-antibody reaction can be shown 
to take place. This is true since,, first, we now know that antibodies 
have a fundamental identity in all being globulins; and, secondly, experi- 
mental studies have shown that the union of one and the same antibody 
to a purified single antigen can be demonstrated in several different 
types of in vivo or in vitro reactions, Two examples will suffice to illus- 
trate this point, It is well known, for instance, that antibody to highly 
purified pneumococcal capsular polysaccharide, presumably a single 
antigen, will precipitate its corresponding soluble antigen, agglutinate 
whole pneumococci of the same type, protect against homologous in- 
fection in the mouse, fix complement in the presence of homologous 
antigen, and that the antigen itself will elicit an immediate type of skin 
reaction in individuals with circulating homologous antibody, this being 
the basis of the Francis test commonly used in the days of serum 
therapy of pneumococcal pneumonia, Recent studies' have shown that 
antibody produced in man to purified diphtheria toxoid will precipitate 
and fix complement with homologous antigen and show antitoxic prop- 
erties in vivo (Cf. Fig. 1). 

While all of these experimental observations tend to promote a gen- 
erally unifying concept of antigen-antibody reactions, in vitro as well 
as in vivo, the fact remains that many antigen-antibody reactions can 
be demonstrated by means of only one or two types of test. This limita- 
tion is imposed by a variety of factors, important among which are 
species variation, and inherent properties of antigens with respect to 
their ability to elicit antibody production, physical and chemical diffi- 
culties in isolating or purifying antigens, quantitative considerations 
with respect to antigen or antibody, or both, differences in the route by 
which antigen is introduced into the host, and inherent differences 
among the antibodies even to a single purified antigen. However, it is 
this very diversity of means whereby the union of antigen and anti- 
body may be demonstrated that makes possible the immunologic or 
serologic diagnosis of so many infectious diseases, 

I would like now to review briefly a few areas in which recent 
contributions have been made which have enhanced our ability to ar- 
rive at a specific diagnosis, and to re-assess the basis for certain now 
well-established diagnostic tests, Perhaps the most notable recent addi- 
tion to the diagnosis of infectious disease has been the Treponema palli- 
dum immobilization test (TPI test), As is well known, all serologic tests 


October 1955, Vol. 31, No. 10 


5 
% 
i 
7 
4 
Fig 
4 


694 Cc. HOWE 


Tame I—TREPONEMA PALLIDUM IMMOBILIZATION (TPI) TEST 
AND STANDARD SEROLOGICAL TESTS FOR SYPHILIS COMPARED J 


(From data of Miller et al.*) 


No. of TPI Test Standard STS 
Cases Pos, Neg. Pos. Neg. 
Kaaty 
(Primary and Secondary) 86 66 20° 
LATENT SyPuinis 
Early 67 67 64 3 
Late (Blood) 852 343 9 340 12° 
(CSF) 97 97 97 
NeUROSYPHILIS 
(Blood) 71 (28 5) 
(CSF) (38) 55 168 
CARDIOVASCULAR 
Syvuicis 15° 15 (7 1) 
Diaonosric 
Prostems 300 110 190° 300 


' All adequately treated; TPI doubtful in 5. 

*16 considered to be biologically false positives. 

*TPI test positive in all 12 

* Result of blood STS available in only 33, of CSF THI test in only 38. 
SCSF TPI test positive m 12, not tested in 

* Result of blood STS not available in 7, 

726 considered to have biologically false positive STS, therefore untreated 
*59 treated for “syphilis.” 


for syphilis in common use hitherto have been based on reactions of a 
; fundamentally nonspecific character, in the sense that the relation of the 
Wassermann antibody (previously called syphilitic reagin) to any anti- 


genic component of T. pallidum is obscure, Furthermore, Wassermann 
antibody is known to appear in certain disease states unrelated to syphilis, 
the serum from such cases exhibiting the so-called biologically false posi- 
tive test for syphilis. The TPI test offers the first practical means whereby 
specific antibodies to T. pallidum can be measured in experimental ani- 
mals as well as in human infection, This antibody has been shown to be 
distinct from syphilitic reagin.* The chief value of the TPI test lies in its 
ability to single out cases of true syphilitic infection from among those 
showing biologically false positive serologic tests for syphilis. Recent clin- 
ical studies* * have confirmed the high degree of specificity of the TPI 
test. As will be seen from Table I, which is a composite summary of the 
published figures of Miller and his associates at the Columbia-Presby- 
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terian Medical Center, the TPI test was positive in all stages of syphilis, 
except for about a third of the early cases, In all of the early cases, 
however, the diagnosis of primary or secondary syphilis had been estab- 
lished on clinical evidence other than serologic tests, and the failure to 
detect TPI antibodies in some was ascribed to the prior administration 
of adequate therapy. In the early latent group, sixteen patients had been 
initially diagnosed as biologically false positive reactors to the standard 
serologic tests for syphilis, but were proved to have lues by the TPI 
test. In the late latent group, the twelve patients who had given a nega- 
tive STS were found to have positive TPI tests. Although the figures 
for the spinal fluid TPI test in neurosyphilis are incomplete, they also 
suggest a high degree of specificity, The most striking discrepancy was 
found among the diagnostic problems, which included both temporary 
and persistent false positive reactors to the STS. The TPI test revealed 
a wide error in the detection of syphilis in these cases by means of the 
STS alone when other clinical evidence for syphilis was lacking, or 
when patients denied previous signs of or exposure to luetic infection. 
The most serious limitation of the TPI test at present, aside from 
expense, is the necessity for meticulous attention to the technical details 
of a relatively laborious procedure, which makes it less readily adaptable 
to routine clinical use, Hence the conventional serological tests will con- 
tinue to play an important role in gauging syphilotherapy and as screen- 
ing tests for syphilis and other conditions which cause the appearance 
of Wassermann antibody in the serum. An additional limitation of the 
TPI test, not applicable in this country, is the cross reaction known to 
occur with sera from other spirochetal infections, namely, yaws, bejel, 
and pinta.® 

Among the common bacterial diseases in which serologic diagnosis 
is frequently of crucial importance is brucellosis. The isolation of Bru- 
cella by blood culture is usually accomplished without difficulty in most 
acute cases; but in a significant number of these, as well as in chronic 
brucellosis, attempts at isolation frequently fail. It is well established, 
however, that a positive culture is almost always accompanied by a 
significant elevation of the agglutinin titer.° Since organisms may be 
inconstantly present in the blood stream and so otherwise escape detec- 
tion, it is a logical assumption that a significant titer of agglutinins is 
good evidence for infection. The question is often asked, “What is a 
significant titer of brucella agglutinins?” This can be answered first by 
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pointing out that the same serum tested in different laboratories may 
give a wide variety of titers, depending on the volume of serum and 
antigen used, the manner of reading the tests, and other variables.” * 
But, in general, most techniques permit the designation of a titer 
of 1:80 or 1:100 as the lower limit of significance. In the ordinary 
agglutination test, no differentiation of strains is possible, since all three 
(Br, abortus, Br. suis, Br. melitensis) cross react to an equal degree. A 
formalized suspension of Br, abortus is therefore usually employed as 
the routine diagnostic reagent. The skin test in brucellosis when positive 
is of the delayed tuberculin type, and indicates merely that the in- 
dividual has had some contact with brucella, either as manifest clinical 
disease or as inapparent infection, There is some evidence to support 
the view that skin-testing stimulates the appearance of agglutinins most 
markedly in those cases with active though otherwise inapparent infec- 
tion, and in this sense, i.e., combined with serial agglutination tests, to 
demonstrate an anamnestic or “recall” antibody response, the skin test 
might be of assistance in detecting chronic or latent brucellosis.’ Re- 
cently, the use of the Coombs antiglobulin test has been applied to the 
diagnosis of brucellosis." '* This technique enhances the sensitivity of 
the agglutination test; but whether it increases the specificity remains 
to be determined, It might be pointed out that this involves 
two different and independent immunochemical specificities, namely, 
the specific reaction of the brucella antigenic complex on the 
bacterium with its homologous antibodies, and the reaction of the 
latter, as globulin, with the antiglobulin rabbit antibody. Vaccina- 
tion with cholera vaccine may produce an appreciable titer of ag- 
glutinins against Brucella; these agglutinins persist for about two years 
after injection with the killed cholera organisms, and are due to a minor 
antigen common to both organisms.'* There are no other cross reactions 
of importance, so that the Brucella agglutination test when positive in 
significant titer is highly specific.” 

In the field of viral and rickettsial diseases, serologic tests are of 
paramount importance since isolation of these agents can be achieved 
only in special circumstances. In contrast, specific antibodies are fre- 
quently demonstrable by fixation of complement, neutralization, and in- 
hibition of hemagglutination, The usefulness and specificity of these 
different tests in a given case are increased by application to acute phase 
and convalescent phase sera whereby a significant rise in antibody titer 
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to a suspected disease agent may be evident. Complement fixation is 
the test in widest use, and when carefully performed is highly specific 
for many of these agents. A good example of a common virus disease 
in which complement fixation tests are frequently helpful is mumps. It 
is in cases without characteristic parotitis or involving other glandular 
tissues, and in meningoencephalitis, that detection of mumps antibodies 
is of greatest diagnostic importance, Extensive studies’ have shown that 
antibodies to a soluble mumps antigen are characteristic of the early 
stages of acute infection; and that antibodies to the so-called viral anti- 
gen appear later in the course of infection and persist for longer periods 
of time than the first type. Other than the different physical attributes 
which allow their separation, nothing is known about these two anti- 
gens to suggest a basis for their consistently different reactivities, There 
is also a close correlation between complement fixing antibodies and 
immunity to mumps. It might also be mentioned that the mumps skin 
test, when positive, is a delayed type reaction which in this instance is 
correlated with the presence of circulating antibody and immunity to 
infection. 

Complement fixation tests are also helpful and specific in the retro- 
spective diagnosis of many of the arthropod-borne encephalitides and 
in lymphocytic choriomeningitis. It might be pointed out that the latter 
relatively benign disease, and mumps meningoencephalitis account for 
an appreciable number of the so-called aseptic meningitides which 
doubtless are frequently reported as non-paralytic poliomyelitis. 

Following the discovery in 1941 that influenza viruses agglutinated 
the red cells of several species,” similar phenomena were described for 
mumps virus, vaccinia, and more recently for some of the neurotropic 
viruses. This hemagglutinative property of mumps and influenza viruses 
has offered a convenient tool with which to detect specific antibody 
to these agents that can be measured or titrated by its capacity to inhibit 
the viral hemagglutination reaction (antihemagglutinin). ‘The specificity 
of this agglutination-inhibition reaction is frequently obscured by the 
presence of substances of a mucoprotein nature, both in normal as well 
as in truly immune sera, which will also inhibit these agglutination re- 
actions, often to very high titer, and bear no relation to antibody, The 
practice of examining paired sera (acute and convalescent) for a rise in 
specific inhibitory capacity against a single strain of influenza virus does 
not give complete assurance that antibody alone is being measured, 
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since the levels of non-specific inhibitor may vary in a given indi- 
vidual,’* and also different viruses are known to vary in their capacity - 
to react with the inhibitor.'"7 Two possible means of overcoming this 
difficulty are at hand. The first is the use of test strains of virus which 
are relatively incapable of inhibition by the non-specific substances; and 
the second, removal of non-specific inhibitor by treatment of serum 


with certain enzymes, Recent studies, following on much earlier work 
in various laboratories, have shown that the non-specific inhibitor can 
be removed by the action of an enzyme from Vibrio cholerae (the so- 
called receptor destroying enzyme, or RDE) without significantly 
affecting specific antibody.’* Since the hemagglutinin inhibition test is 
considerably simpler than the complement fixation test, this modifica- 
tion promises an improvement. It should be borne in mind, however, 
that the hemagglutinin inhibition test is much more strain-specific than 
is the complement fixation test, and hence some heterologous antibodies 
might escape detection. 

Before leaving the viruses, brief mention should be made of the use 
of tissue culture techniques as diagnostic aids. In 1949, it was discov- 
ered that poliomyelitis virus could be grown in suspended cell cultures 


of human embryonic skin and muscle, in intestinal tissue, as well as in 


nervous tissue.’ Furthermore, certain degenerative changes in the in- 
fected cells, attributable to the effects of the virus, were observed which 
could be neutralized by specific antibody, With observations such as 


these, a whole new approach has been opened up not only in polio- 


myelitis research, but also for the isolation and serologic identification 
of other viral agents and their antibodies, A recent example of the 


application of this technique has brought to light a new microbial agent, 


presumably a virus, which may account for a fair proportion of hitherto 


undifferentiated respiratory illnesses.” During an epidemic of recog- 
nized A’ influenza, a cytopathogenic agent was isolated in tissue culture 
from throat washings of a patient with primary atypical pneumonia. 


This particular patient, and a significant number of others both with 


primary atypical pneumonia and otherwise undifferentiated acute 


respiratory disease, developed antibodies capable of specifically neu- 


tralizing the cytopathogenic effect of the agent, which was found to be 
unrelated to influenza, Q fever, or psittacosis. There was further sero- 


logic evidence to suggest that it may be rather widely distributed in the 


population. 
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Next, a word about serodiagnostic tests in some of the parasitic dis- 
eases. Intestinal amebiasis is usually diagnosed by identification of cysts 
or trophozoites of Endamoeba histolytica in the stools, and by the 
appearance of typical colonic lesions. Invasion of the liver undoubtedly 
occurs in most cases of amebiasis and about half the patients have 
hepatomegaly. The incidence of liver abscess varies in different reports, 
but has occurred in up to 20 per cent of the cases. When organisms 
cannot be identified in the stools, the diagnosis of amebic hepatitis or 
abscess presents a real problem, The complement fixation test em- 
ploying E. histolytica antigen has been found to be specific in 80 per 
cent of the cases of known hepatitis, The incidence of false positive 
reactions is low, provided the test is run at a suitable level of sensitivity. 
There is some evidence that with conditions giving a relatively more 
sensitive test, antibodies are detectable in intestinal amebiasis as well, 
but the chances of false positives appear to be greater. The test becomes 
positive early in the course of amebic infestation and the titer subsides 
within a few months after successful therapy. It is therefore also a useful 
guide in determining the success or failure of antiamebic treatment.*"” 

Another common parasitic disease in which immunologic diagnosis 
is important is trichinosis, This becomes possible after the acute gas- 
troenteritic stage, and following the dissemination of larvae through the 
skeletal muscle; the course of the infection to this stage may be almost 
asymptomatic, and except for eosinophilia, may go unnoticed, The in- 
tradermal test, using commercially available trichina antigen, may be 
helpful after the second week of the disease. The reaction is usually 
of the delayed tuberculin type, being maximal at twenty-four to forty- 
eight hours after injection of the antigen. An immediate wheal and 
erythema type of reaction is frequently seen in addition to the delayed 
type. The significance of the occurrence of the two types of reaction 
with respect to the stage of infection is not established, and at present 
can only be interpreted as a reflection of the presence of more than one 
antigenic substance in the test material. This follows, on the one hand, 
from the relatively empirical and crude method of extracting the anti- 
gen from the larvae, and, on the other hand, from the safe assumption 
that a variety of antibodies of different reactivities are produced in 
response to infection with the living parasite. Since the positive skin 
test may persist for several years following recovery, a single positive 
test, although specific, may have less immediate diagnostic significance 
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than a change from negative to positive on successive occasions early 
in the course of suspected trichinosis. The only serologic test of prac- 
tical value is fixation of complement by trichina antigen and specific 
antibody. The complement fixation test may turn positive after the first 
three to four weeks of infection, and gradually subside within months 
after recovery. This test, together with the skin test, are important 
adjuncts to the diagnosis of this parasitic infection. 

Finally, a brief word about serologic reactions the exact nature of 
which remains obscure, Included in this category are the tests for cold 
agglutinins and Streptococcus MG agglutinins in primary atypical pneu- 
monia, the Paul-Bunnell test for heterophile antibody, and its various 
modifications, in infectious mononucleosis, the sensitized sheep cell ag- 
glutination test in rheumatoid arthritis, and the determination of C-reac- 
tive protein as an index of rheumatic activity. It is clear that none of 
these tests is directly related to any positively identified causative agent 
in the various conditions mentioned. Each test, however, when correctly 
performed and interpreted, has particular diagnostic value. There is a 
growing body of evidence that the syndrome of primary atypical pneu- 
monia may be caused by any of several viral agents. One such agent has 
already been mentioned which was unassociated with cold agglutinins 
or Streptococcus MG agglutinins. However, in other cases of primary 
atypical pneumonia, presumably due to different agents, the appearance 
of cold agglutinins is a common feature, Except for their occurrence 
in acquired hemolytic anemia, cold agglutinins are rarely encountered 
in any other condition, They therefore have a fairly high degree of 
diagnostic importance, especially if a significant rise in titer can be 
demonstrated during convalescence. The frequency of their occurrence 
varies in different series from 20-80 per cent; among hospitalized cases, 
the expected incidence is probably about 60 per cent. Streptococcus 
MG or Streptococcus 344 is a strain of non-hemolytic or indifferent 
streptococcus which was originally isolated from the lungs in a case of 
primary atypical pneumonia, Agglutinins for this organism appear in 
an appreciable number (up to 4o per cent) of cases of primary atypical 
pneumonia in significant titer. Although usually occurring in association 
with cold agglutinins, Streptococcus MG agglutinins may be present 
in the absence of cold agglutinins. Not only are the antibodies respon- 
sible for these two phenomena unrelated, as shown by cross absorption 
studies,** but no etiologic relationship to primary atypical pneumonia 
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has been established. In a recent series, Jordan et al.** were able to 
demonstrate a correlation of the presence and magnitude of rise in titer 
both of cold agglutinins and Streptococcus MG agglutinins with dura- 
tion of fever and extent of pulmonary involvement, This correlation has 
not been universally observed, however, and for practical purposes, 
especially with regard to the possible effect of chemotherapy, has no 
great significance, 

The sheep cell agglutinins, or heterophile antibodies, which appear 
at some time in the course of most cases of infectious mononucleosis can 
be differentiated from the heterophile antibodies present in most normal 
sera by their failure to be absorbed out with guinea pig kidney. Since 
the latter is rich in Forssman antigen, it will remove the normal sheep 
cell agglutinin and leave the mononucleosis heterophile antibody. This 
absorption technique is useful in determining the significance of titers 
at the upper limit of normal in suspected cases. The upper limit of 
normal with unabsorbed sera with the usual techniques is in the neigh- 
borhood of 1:64-1:128. Here again, a definite augmentation of sheep 
cell titer during convalescence from clinical illness has far greater 
significance than a single determination. 

The differential sheep cell agglutination test is based on the observa- 
tion that agglutination of sheep cells by anti-sheep-cell-rabbit serum, a 
simple antigen-antibody reaction, is greatly enhanced by a factor 
occurring in about 75 per cent of the patients with peripheral rheu- 
matoid arthritis.*® Significant sensitized sheep cell titers are rarely en- 
countered in any condition other than rheumatoid arthritis, There seems 
to be no close correlation with severity of rheumatoid arthritis and the 
titer is apparently unaffected by any form of therapy, including cor- 
tisone and ACTH. The exact nature of the agglutinating factor is still 
unsettled. 

Following or during a variety of inflammatory conditions there 
appears in the serum a protein, not normally present, which precipitates 
with the somatic C polysaccharide of the pneumococcus, The latter 
polysaccharide is distinct from the type-specific capsular polysaccharide 
or “soluble specific substance”. Minute amounts of this so-called C-reac- 
tive-protein can be detected in human serum by the formation of a 
precipitate on the addition of specific antiserum prepared in rabbits by 
injection of purified human C-reactive protein. This precipitin test has 
been used chiefly as an index of rheumatic fever activity, in conjunction 
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with other well known in vitro tests. In established cases of rheumatic 
fever it is a valuable and sensitive adjunct to determining the presence 
or absence of rheumatic activity. In this regard, however, it appears to 
have the same significance as the simpler sedimentation rate determina- 
tion, which is also a wholly non-specific phenomenon. 

In conclusion, it should be pointed out that many of the diagnostic 
tests mentioned in the foregoing discussion are useful only in retrospect, 
that is, they will afford a basis for specific diagnoses only after the acute 
phase of the disease has passed, and attempts at isolation of an etiologic 
agent have failed, This is especially true of viral and rickettsial infec- 
tions in which other diagnostic criteria, both clinical and laboratory, 
may be of greater immediate value than immunologic tests. 

An attempt has been made in this discussion to place into accurate 
perspective some of the basic mechanisms which are called into action 
by infection, and to relate them directly to the practical problems of 
diagnosis. 
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ANTIBIOTIC THERAPY OF VIRAL AND 
RICKETTSIAL DISEASES* 


Josern E. SMaper 


Director, Department of Virus and Rickettsial Diseases 
Army Medical Service Graduate School, Washington, D. C. 


SN appreciable amount of new and valuable information 

i has accumulated on the treatment of viral and rickettsial 
A , diseases since I discussed this subject four years ago here 

a at the Academy.’ Although this new information fills in 
rf y the fine details on the map that was sketchily outlined 
in the earlier presentation, there have been no bold new explorations 
which have charted unknown areas. In brief, the treatment of rickettsial 
diseases is now successfully stereotyped, infections caused by the 
psittacosis-lymphogranuloma group of viruses are cared for with greater 
confidence but the vast majority of the viral diseases remain uncon- 
quered, 


RicketrTsiAL Diseases 


Chloramphenicol, chlortetracycline and oxytetracycline continue to 
be our best drugs for treating the rickettsial diseases. Regardless of the 
drug selected or the rickettsial agent responsible for the disease, a simple 
therapeutic schedule is adequate. This consists of an initial oral loading 
dose of 50 to 60 mg. per kilo body weight followed by a daily mainten- 
ance dose of 50 to 60 mg. per kilo, given in divided amounts at intervals 
of six to eight hours, until the patient has become afebrile and remained 
so for a day. Stated another way the acutely ill patient is given 4 to 6 
grams of antibiotic orally during the first 24 hours of therapy and 2 
to 3 grams daily for the next few days, 

The effect of such a regimen in scrub typhus is illustrated in the 
first slide** which summarizes the findings in one of the Malayan pa- 
tients in our original study with chloramphenicol in 1948. In this disease 
patients who are extremely sick at the time specific therapy is begun, 
generally become afebrile, alert and active within 24 to 36 hours. 


° Fvesented at the 27th Graduate Fortnight of The New York Academy of Medicine, October 29, 
1954, 

** This chart is not illustrated here since it was published in the Bull. N. Y. Acad. Med., 1951, see 
reference 1. 
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5 VIRAL AND RICKETTSIAL DISEASES 705 
. Taste I—ANTIBIOTIC THERAPY OF RICKETTSIOSES 
Treatment and Response 
Disease Antibiotic Number Days Febrile 
Used* Patients After Start BR 
Epidemic Typhus (Louse-Borne) Cc 26 2 
4 3 
32 4 
Brill’s Disease Cc 2 4 
A : 
Murine Typhus (Flea-Borne) Cc 17 3 
A 4 2 
5 8 
Scrub Typhus (Mite-Borne) Cc oF 2 
A 30 2 
I 46 2 
Rocky Mountain Spotted Fever Cc 31 4 
A 13 
T 9 
Rickettsialpox Cc 8 
A 9 2 
African Tick-Borne Typhus Cc 5 3 
A 40 8 
1 59 2 
Q Fever Cc 24 3 
A 52 5 
1 7 3 
* C = Chloramphenicol; A = Aureomycin; T = Terramycin, July 1953, 
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RELAPSE RATES IN FORTY MITE INFECTED - 
SCRUB TYPHUS VOLUNTEERS 
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Fig. 1—Effect of time of treatment on relapse rate in scrub — (From Ley 
and Smadel* in Antibiotics and Chemotherapy, 4:792-802, 1954. Reprinted by per- 
mission of the publisher, MD Publications, Inc.) 


Since untreated scrub typhus ordinarily is a severe illness with sustained 
fever for two weeks and a mortality rate that varies from 1 to 40 per 
cent in different localities, such therapeutic effectiveness as that obtained 
with the broad-spectrum antibiotics is truly remarkable. 

The extent of the convalescent period is largely dependent upon the 
duration of disease at the time when specific treatment is instituted. If 
typhus or spotted fever has run most of its allotted two weeks before 
being brought under control, then convalescence may extend for sev- 
eral weeks or a month, On the other hand, if the disease is cut short 
within a few days after onset, then convalescence is brief and the indi- 
vidual may return to light work within a week. 

A recent summary® of our experience and that of others during the 
SIX years since specific antibiotic therapy was first applied to the 
rickettsial diseases is given in Table I, The table lists the rickettsial in- 
fections, the number of patients treated with each antibiotic and the 
average duration of fever after therapy was instituted. It is to be noted 
that the diseases were brought under control in two to four days. 
Furthermore, the three antibiotics were essentially equally effective. 
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A publication since the tabular data were brought together adds infor- 
. mation on another 47 cases of scrub typhus treated with one or another 
of the three antibiotics; here too patients became afebrile in about two 
days.* Other recent reports suggest that erythromycin is as useful in 
scrub typhus* and tetracycline (Achromycin) in epidemic typhus® 
and in Rocky Mountain spotted fever* as are the older broad-spectrum 
antibiotics. 
There is a characteristic period of time required for the broad- 
spectrum antibiotics to elicit a clinical response in the different infec- 
tions, The period is just slightly longer than one day in scrub typhus 
and a little over three days in spotted fever, This is important as regards 
the length of time that antibiotics must be continued; thus, one or two 
days suffices for the former while three or four days are required for 
the latter. 
The problem of relapses deserves brief mention. Figure 1 sum- 
marizes certain of our observations on the incidence of relapses in 
patients with scrub typhus who were given a short course of therapy 
beginning at different times after onset of illness, Three-fourths of the 
patients treated within 24 hours of onset experienced a recurrence of 
fever as well as signs and symptoms of the disease within five to seven 
days after antibiotic therapy was discontinued. The proportion of re- 
lapses decreased progressively as treatment was delayed and became 
negligible in persons who were first given specific therapy on the 
seventh day. 
Our explanation for the relapse phenomenon is as follows:* 
“It is our thesis that this dramatic clinical response of the scrub 
typhus patient to the therapy is a result of the rickettsiostatic properties 
of the antibiotics which essentially call a truce between the invading 
agent or disease and the patient for a period of five to seven days, The 
eventual ‘cure’ of the patient rests with the development of his immune 
defense against the disease. Assuming that the patient requires about 
two weeks before the antigenic stimulus of infection produces an 
immune state, we may expect that some patients given the short course 
of therapy before the seventh day of disease may experience a relapse 
4 or recurrence of infection before their immune defense is fully devel- 
oped.” Relapses can and should be prevented in patients given a short 
course of treatment early in the disease, this is accomplished by adminis- 
tering a supplementary dose of 3.0 grams of antibiotic about the fourth 
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day after the initial course has been completed, This is unnecessary in 
patients who are first treated during the second week of illness, 

The discussion up to the present moment has been devoted ex- 
clusively to the use of specific antibiotic drugs. Before the advent of 
the broad-spectrum antibiotics any article on treatment of the typhus- 
spotted fever group of diseases devoted much space to the general care 
of the patient. This included a regimen embracing adequate nursing 
procedures, measures for detection and correction of fluid and elec- 
trolyte imbalances, the employment of blood and plasma for shock, etc. 
Now one needs to devote serious attention to these aspects of general 
care only in debilitated or aged persons and in those who are first seen 
and treated late in the course of the natural diseases. Mention should be 
made of the ancillary use of cortisone in the dangerously ill febrile 
toxic patients who need to be brought under control in the shortest 
possible time, Simultaneous administration of cortisone and antibiotic 
renders spotted fever patients afebrile in an average of one and eight- 
tenths days and scrub typhus patients in five-tenths days.’ 

To recapitulate. The treatment of rickettsial diseases has become so 
satisfactory that death is practically eliminated, and the duration of the 
acute disease, as well as the convalescent period, is reduced to a matter 
of days. 

Perhaps we have spent more time with the rickettsial infections than 
the subject actually deserves for this particular audience. The rickettsiae 
continue to be important disease producing agents in many parts of the 
world but in the United States at the present time they affect man 
uncommonly. The reduction in cases is largely dependent upon the 
high standards of environmental sanitation and the direct or indirect 
use of control measures, particularly those concerned with insect vec- 
tors. A few figures on the annual number of cases will suffice to indicate 
the extent of the problem here, Between 500 and 1000 cases of murine 
typhus are diagnosed annually; furthermore, about 500 cases of Rocky 
Mountain spotted fever, several hundred of rickettsialpox, and a few 
of recurrent epidemic typhus (Brill’s disease) and of Q fever are 
reported. Thus, less than 2000 cases of rickettsial infections are seen 
annually in this country. 


Virat Diseases 


I need not emphasize the frequency of viral diseases in the United 
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States and the many problems presented by these infections, Only the 
viral diseases of 11.2n caused by agents of the psittacosis-lymphogranu- 
loma group are unequivocally influenced by the drugs now at hand, Dr. 
Horsfall* has summarized for you the present status of the continuing 
search for useful means of controlling virus multiplication, Most persons 
involved in the work have high hopes for the ultimate therapeutic 
conquest of viral diseases but no one is rash enough to offer a time 
table of accomplishments, Furthermore, the great differences in the 
nature and complexity of the various microbial agents included in the 
viral group make it unlikely that any single drug will be active against 
all members of the group. 

Psittacosis: The number of cases of psittacosis has risen progressively 
during the last few years. One hundred and thirty-five were reported 
in the United States in 1952, 169 in 1953, and 404 during the first nine 
months of 1954.* This increase has been associated for the most part 
with the expanding traffic in psittacine birds, particularly parakeets, 
and with the reappearance or exacerbation of enzootic disease in the 
aviaries which supply birds to the retailers. Although we are discussing 
the therapy of psittacosis we should digress long enough to condemn 
the human foible which demands psittacine pets; psittacosis acquired 
under these circumstances is a hazard of amusement. Outbreaks of 
psittacosis in poultry processing plants also contribute to the increase 
in cases, The recent episodes in Texas connected with the dressing of 
turkeys may be regarded as a hazard of occupation and measures for 
reducing this danger must be developed and applied. 

While penicillin may have some therapeutic usefulness in patients 
with psittacosis, it is being replaced by the broad-spectrum antibiotics. 
Chloramphenicol, chlortetracycline and oxytetracycline are effective 
against agents of the psittacosis-lymphogranuloma group in laboratory 
experiments and evidence is slowly accumulating to indicate that they 
are useful in the clinical diseases.”:* '° 

Figure 2 illustrates the temperature record of a man of 51 years who 
developed psittacosis, as proved by a rise in complement-fixing anti- 
bodies, approximately a week after trapping pigeons in his barn. Treat- 
ment with chlortetracycline begun on the seventh day of illness, when 
bilateral pneumonitis was present, was followed promptly by a good 
clinical response. 


* This is in sharp contrast to the reported cases of Q fever which were seven in 1952, four in 1953 
and none so far in 1954. 
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Fig. 2—Ornithosis. Severely ill patient with bilateral pneumonitis who responded 
well to Aureomycin therapy begun on the 7th day. Diagnosis confirmed by rising 
titer of CF antibodies, 


Two of the cases of Perlman and Milzer® were treated on the second 
and fourth day of disease, respectively, with oxytetracycline in full 
therapeutic doses without other antibiotics, These became afebrile in 
about three days but clearing of the pulmonary infiltrations was delayed 
several days longer. 

Additional systematic studies will be necessary before one can speak 
with assurance about the choice of drugs and the exact regimen most 
suitable for psittacosis. However, it would appear that the methods of 
treatment employed in the rickettsial diseases are applicable to psitta- 


cosis. 

Lympbogranuloma: It will be recalled that lymphogranuloma ven- 
ereum was one of the few viral infections which responded to the 
sulfonamides (the others were trachoma and inclusion conjunctivitis, 
both of which belong to the psittacosis-lymphogranuloma group). It 
appears to be the consensus that the broad-spectrum antibiotics are 
superior to the sulfonamides and penicillin (see references cited in 7) 
and that they exert beneficial effects in both the acute and chronic 
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stages of lymphogranuloma, A number of the earlier workers continued 
therapy for several weeks but certain recent observations" suggest that 
a course lasting for half this period may be adequate. 

Trachoma and Inclusion Blennorrbea: Trachoma is a disease of con- 
siderable importance in many parts of the world but, like the rickettsial 
infections, it is less frequent in the United States, Extensive studies 
during the last few years'*'* confirm and extend the earlier work 
indicating that oxytetracycline, chlortetracycline and chloramphenicol 
are specific therapeutic agents of choice for both the acute and chronic 
forms of the disease. Local application of these drugs in 0.5 per cent 
to 1.0 per cent ointments effects rapid alleviation of signs and symptoms 
in the majority of instances. Oral administration of these drugs is usually 
unnecessary. Inclusion conjunctivitis (inclusion blennorrhea of the new- 
born and swimming pool conjunctivitis) is also rapidly controlled by 
local application of chlortetracycline (see references cited in 7). 

Respiratory Diseases: This polyglot group of illnesses made up of 
numerous syndromes and caused by a variety of known agents, and 
presumably by others yet to be recognized, is probably the commonest 
affliction of man.'* One hesitates to plunge into a discussion of it from 
any point of view, and especially from that of therapy, The specific 
therapy of minor respiratory illnesses, which are such potent causes of 
discomfort and absenteeism, remains elusive; consistently negative 
results continue to be reported by those groups of workers who do 
carefully controlled investigations.’*:'* There has been discussion re- 
garding the use of antibiotics as prophylactics against secondary bac- 
terial infections which sometimes develop in the wake of viral respira- 
tory disease. A paragraph from the summary of the article by Jones 
and his colleagues'® is worth quoting on this subject. 

“No secondary bacterial infection was observed in this series, in 
either the group treated with antibiotics |oxytetracycline or erythro- 
mycin] or the group treated with acetylsalicylic acid. ‘Thus, it appears 
that administration of antibiotics routinely to prevent such secondary 
bacterial involvement is not justified statistically. If a secondary infec- 
tion develops the appropriate antibiotic should, of course, be used.” 

The sound advice in these last two sentences brings to mind the 
recent pointed comments of Reiman’? on the fantastic amounts of 
antibiotics used annually and the small proportion (5 to 10 per cent) 
which is employed in situations where these drugs might be of value. 
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Erythromycin, like the other antibiotics, is valueless in human infec- 
tions caused by influenza virus (Type A prime).”*"* - 

Primary atypical pneumonia (PAP) is a disease diagnosed largely 
by the process of exclusion with the laboratory providing most of the 
information which eliminates from consideration bacterial pneumonia, 
psittacosis, Q fever as well as other diseases with pulmonary involve- 
ment. Too frequently in general practice the exclusion process goes no 
further than a short therapeutic trial with penicillin, At the present time 
we may regard PAP as a syndrome caused by a number of viruses, The 
first of these is the filterable agent’® which produces the classical atypi- 
cal pneumonia associated with the appearance during convalescence of 
cold agglutinins and streptococcal MG agglutinins; the second is the 
newly recognized RI-67 group of viruses*”: *! which are responsible for 
much of the acute respiratory disease (ARD) in military recruits and 
for some of the PAP, and finally, other as yet unrecognized viral agents 
may be presumed to cause most, if not all, of the remaining cases 
with this syndrome. 

Opinions regarding the efficacy of antibiotic agents in the treatment 
of PAP are less enthusiastically favorable now than they were four 
years ago. 

Walker’s data*® on 212 cases of PAP from a single outbreak in a 
military camp are of particular interest. Half the patients received 
Aureomycin and the remainder a placebo. Cold agglutinins appeared 
in about one-third of the members of each group. He concluded: 
“Evaluation of the duration of the major symptom, fever, of the 
physical and radiologic signs of disease, and of the incidence of pro- 
gression, relapse and marked remission within forty-eight hours of the 
initiation of therapy indicated that Aureomycin does not influence the 
course of this disease.” 

A less negativistic stand was taken by Meiklejohn and his associates” 
who treated 146 cases of PAP at another military installation with peni- P 
cillin, chloramphenicol, chlortetracycline or oxytetracycline. They 
concluded that the broad-spectrum antibiotics were effective drugs in 
patients who had PAP with a fever of 103° F. or higher when therapy 
was instituted. However, the milder cases with temperature elevation 
of 102° F. or less, generally recovered so promptly, irrespective of the 
method of treatment, that no difference could be detected in the groups. 

Where does this leave the practitioner who has a patient with atypi- 
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cal pneumonia and wishes to do the best for him? May I suggest for 
your consideration a simple empirical procedure, i.c., if the temperature 
is around 103°, then immediately give a full therapeutic dose of one 
of the broad-spectrum antibiotics and continue treatment for three days 
or until the temperature returns to normal, whichever is the shorter 
period, Less severely ill patients with PAP may be maintained on sup- 
portive treatment and kept under close observation. 

Other Viral Diseases: \n the first flush of enthusiasm which follows 
the introduction of a potent antimicrobial agent, the new material is 
hopefully tried on all types of infectious processes, Since the majority 
of patients eventually recover from infectious diseases, the initial tend- 
ency is to view the early results optimistically. The cautious agnostic 
who collects his data meticulously, analyzes them carefully and reports 
them after due consideration, influences opinion slowly. We are cur- 
rently leaving the euphoric period and settling down to the rational 
use of our “miracle drugs” in situations where they exert obvious 
beneficial effects. After that banal introduction | shall dismiss the sub- 
ject of specific therapy of those viral diseases which have not been 
discussed earlier. When bacterial infections of one type or another 
develop during the course of these viral diseases, measures for their 
control are obviously indicated. However, the procedure of prompt 
diagnosis and treatment of the bacterial manifestation, when it develops, 
is preferable to the indiscriminate use of antibiotics, which do not affect 
the viral agent, in the hope that the therapy will suppress a bacterial 
complication which may or may not develop. 

Our group has been intensely interested for some time in the prob- 
lem of specific therapy of neurotropic viral diseases, particularly the 
encephalitides. The antibodies M5-8450 and Helenine which Powell and 
his associates** and Shope,” respectively, demonstrated to have some 
chemoprophylactic, and even chemotherapeutic, action in mice infected 
with certain of the neurotropic viruses suggest that the problem is not 
insuperable. However, these substances themselves are lacking in a 
number of the essential characteristics which one demands of a 
potential therapeutic agent before undertaking clinical trials in patients. 
These particular substances are mentioned to indicate the present state 
of knowledge and some of the reasons why we may continue to hope 
that specific therapeutic measures for the viral infections of man will 
be discovered in the not too distant future. 
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SUMMARY 


The therapeutic conquest of the rickettsial diseases has been attained 
with the broad-spectrum antibiotics introduced into general use since 
1947. Viral infections caused by members of the psittacosis-lympho- 
granuloma group of agents are also benefited by a number of these 


drugs. 
Specific therapy is not available for the majority of viral diseases 
but antibiotics are indicated for controlling secondary bacterial infec- 
tions which sometimes develop. Full therapy is recommended for those 


occasional bacterial complications which do occur rather than prophy- 


lactic administration of antibiotics during the viral disease with the 


hope of reducing the incidence of secondary infections, 
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THE CHANGING INCIDENCE OF 
CANCER THROUGHOUT LIFE* 


Harotp F. Dorn, Ph.D. 


Chief, Offices of Biometry, National Institutes of Health, Bethesda, Maryland 


SANCER may develop at any age during the life span, Al- 
4) though generally considered to be a disease of late adult 
& i life and old age, it is the leading cause of death from 
i disease among persons between five and twenty years of 
oesesesesesesa age. During 1951, 18 per cent of the deaths from disease 
at these ages were attributed to cancer. Accidents, of course, are the 
leading cause of death during this age period. 

Fach year about 330 new cases of cancer are diagnosed among 
every 100,000 white persons. Due principally to a lower susceptibility 
to cancer of the skin, the incidence of cancer is nearly 20 per cent less 


among non-white than among white persons, the rate being approxi- 
mately 270 per 100,000 per year. Using these incidence rates, which 
are based upon morbidity surveys conducted by the National Cancer 
Institute, it is estimated that 530,000 new cases of cancer were diag- 
nosed in the United States during 1953. Preliminary statistics from the 
National Office of Vital Statistics reveal that 223,000 deaths were at- 
tributed to cancer in 1953. 

While these statistics convey a general impression of the magnitude 
of cancer as a medical problem, they do not even suggest the diversity 
of ways in which this disease manifests itself. For cancer appears to be 
a disease or group of diseases of multiple etiology and manifold forms. 
What do we know concerning the variation in the incidence of cancer 
throughout the life span and what does this variation suggest concern- 
ing the etiology of cancer? 

Although cancer may occur at any age throughout the life span, 
the incidence rate (number of newly diagnosed cases per 100,000 popu- 
lation per year) varies widely among persons of different ages (Fig. 1). 
The lowest incidence is found among children from five to fifteen 


* Presented at the Stated Meeting of The New York Academy of Medicine, November 4, 1954, as 
part of the Eighth A. Walter Suiter Lecture program. This meeting was arranged by the Committee 
on Public Health with the cooperation of the New York City Cancer Committee, as a Symposium on 
“Cancer —- What We Know today”, 
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Figure 1—Incidence and mortality rates per 100,000 population from cancer by 
age, sex and color, selected urban areas, United States, 1947-48. 


years of age when the annual number of newly diagnosed cases is about 
13 per 100,000, After age fifteen the chance of developing cancer in- 
creases rapidly, By age ninety, the increase is two hundredfold. 
At, and shortly after birth—o to 4 years of age—the incidence 
rate of cancer is 65 per cent greater than that toward the end of the 
first decade of life. The decline in the incidence rate between birth and 
puberty, as well as the change in the parts of the body where cancer is 
most likely to develop, suggest that different etiological agents begin 
to operate after puberty, 
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The organs and tissues of the body that are most susceptible to 
cancer during infancy and early childhood differ strikingly from those 
that are most susceptible during the final years of life. During infancy 
and childhood—the first decade of life—go per cent of malignant neo- 
plasms develop in the blood or blood-forming organs, connective tissue, 
neural tissue or are tumors of embryonal or mixed tissues. About two- 
thirds of new cancers are found in hematopoietic or neural tissue alone. 
Next in relative importance are tumors of mesenchymal, embryonal 
and mixed tissues. Malignant melanoma and malignant tumors of epi- 
thelial tissue are rare during the first few years of life. In contrast, dur- 
” the last third of the life span—sixty-five or more years of age—only 

7 per cent of malignant neoplasms are of the histological types most 
common in infancy and childhood. 

Around puberty (ten to fourteen years of age) the types of cancer 
are similar to those appearing during infancy and childhood, At this 
period of life, malignant neoplasms are more restricted as to site than 
at any other age period; 80 per cent occur in four tissues—brain, bone, 
hematopoietic and lymphatic. 

The termination of puberty is followed by a pronounced change 
both in the histological type and primary site of cancer. From infancy 
until puberty the incidence rate declines, and the vast majority of 
malignant tumors develop in a relatively few organs and tissues, What- 
ever the etiological agents during this period of life, their effect steadily 
decreases and by the end of puberty has become comparatively neg- 
ligible. 

Immediately following puberty the incidence rate for all forms of 
malignant tumors begins to increase rapidly, so that by age twenty it 
again is as high as it was in early infancy. From then until the last years 
of the life span the incidence of cancer steadily increases, 

Not only does the incidence of cancer become greater, but the 
relative frequencies of both the histological types and primary sites also 
change markedly. The achievement of sexual maturity is followed by 
an increase in the incidence of malignant tumors arising in embryonal 
and mixed tissues—in the ovary in females and in the testis in males. 
These types quickly are overshadowed by carcinoma, which becomes 
the dominant type of malignant neoplasm during adult life and ex- 
treme old age (Fig. 2). The incidence rates of sarcoma and melanoma 
also continue to rise throughout the life span, but the increase in the 
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Figure 2—Incidence rates per 100,000 population from cancer by age 
and histological type, selected urban areas, United States, 1947-48. 


incidence of carcinoma is so much greater that their relative frequency 
decreases, 

During adolescence and early adult life cancer appears in parts of 
the body where previously it has been rare or nonexistent—tongue, 
esophagus, small intestine, biliary passages, stomach, larynx, uterus, 
vulva and vagina, The prostate is the last organ to become a frequent 
site of cancer. Clinically active malignant tumors of the prostate are 
very rare prior to age forty. After this age, the incidence of prostatic 
cancer begins to increase fairly rapidly, so that among males aged sixty- 
five years and over about one out of every six malignant tumors origi- 
nates in this gland. 
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Figure 3—Incidence rates per 100,000 papain from cancer by sex for 
broad groups of primary sites, selected urban areas, United States, 1947-48 
(age-adjusted rates based on total U. S. population, 1950). 


In spite of the fact that cancer may develop in any organ or tissue 
during adult life, the majority of new growths originate in a few sites 
(Fig. 3). More than one-half of the cancers among adult females are 
found in the breast, uterus, and skin, Approximately the same propor- 
tion of malignant tumors among males originate in the digestive system, 
lung, and skin. 

The sharp change in the incidence of cancer following puberty 
brings into focus a fact that previously had not been obvious—the dif- 
ference in frequency with which cancer attacks the various organs and 
tissues in males and females, Males start life with a slightly greater risk 
of developing cancer. The sex differential is not particularly striking, 
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Figure 4—Cancer of specific primary sites: Incidence rates per 100,000 
population by sex, selected urban areas, United States, 1947-48 (age- 
adjusted rates based on total U. S. population, 1950). 


and the relative frequency with which cancer develops at various ana- 
tomical sites is essentially the same for each sex. 

Following puberty, the incidence rate increases more rapidly among 
females, so that by age twenty the rate is approximately the same for 
both sexes, Fifteen years later—by age thirty-five—the annual number 
of new cases of cancer per 100,000 is twice as great for females as for 
males. After the usual ages of menopause, the rate of increase in the 
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incidence of cancer among females slackens. Between sixty and seventy 
years of age, the incidence rate again is greater for men than for women, 
a relative standing that is maintained the remainder of the life span. 

This sex variation in incidence is the net effect of the widely vary- 
ing susceptibility of different organs and tissues to cancer, The most 
impressive difference in susceptibility is for the reproductive system— 
the breast and genital organs. Nearly one-half—4s5 per cent—of all new 
malignant growths among females originate in the breast or genital 
organs. In contrast, only one in eight or twelve out of every 100 
males who develop a malignant neoplasm will have cancer of these 
sites. The greatest difference is for the breast. Cancer of this site is 
very rare among males but accounts for one out of every five new 
malignant growths among females. 

All of the other common forms of cancer occur more frequently 
among males than among females (Fig. 4). Two rather rare forms, 
cancer of the biliary passages and cancer of the thyroid, are more 
common among females, while cancer of the large intestine, salivary 
glands and skin of the lower extremities is equally likely to develop in 
each sex. Excluding cancer of the breast and genital organs, the incidence 
rate per 100,000 becomes 290 for males and 181 for females, a relative 
difference in risk of 60 per cent, This suggests that males are more sus- 
ceptible to cancer or that they are more exposed to environmental 
carcinogenic agents. 

The incidence rate for cancer of the female reproductive system 
is 3.7 times that for the male reproductive system. But this ratio varies 
widely throughout the life span, a fact which suggests the existence of 
different etiological agents. 

Prior to puberty the incidence of cancer of the reproductive system 
is about equal for each sex (Fig. 5). After puberty the picture changes 
rapidly. By age thirty the incidence rate for cancer of the reproductive 
system among females exceeds the incidence rate for all forms of cancer 
among males. This relative standing continues for about twenty years. 
Nor until age fifty is reached does the incidence of all forms of cancer 
among males exceed the incidence of cancer of the reproductive system 
among females. 

Cancer of the male reproductive system remains relatively unim- 
portant until about age fifty. For the age group forty-five to forty-nine 
years, the incidence rate is 7.7 per 100,000 population per year, During 
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Figure 5—Cancer of reproductive and non-reproductive organs: Incidence 
rates per 100,000 population by age and sex, selected urban areas, United 


States, 1947-48. 
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Figure 6—Cancer of specific reproductive organs: Inci- 
dence rates per 100,000 population by age and sex, 


selected urban areas, United States, 1947-48. 
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the next forty years the rate increases one hundredfold, reaching a level 
of 779 for the age group eighty-five years and over. Practically all of 
this sharp rise results from an increase in the incidence rate of cancer 
of the prostate. 

The separate reproductive organs have distinctive incidence curves 
(Fig. 6). The curves for cancer of the ovary, cervix uteri, corpus uteri 
and prostate rise steeply from an initial low point to a maximum within 
a period of from 20 to 30 years, The location of this period within 
the life span, however, differs for each form of cancer, a fact which 
suggests that the occurrence of these cancers is related to physiological 
changes in the functioning of the organs. 

The incidence rate of cancer of the breast, for females and males 
alike, continuously increases throughout the entire life span even though 
the absolute level finally reached is nearly thirty times greater for 
females than for males, The testis is the only reproductive organ for 
which the incidence rate does not increase with advancing age. Prior 
to puberty malignant tumors of the testis are very rare, Following 
puberty, the rate rises to a level of between 3 and 4 per 100,000 by age 
twenty-five, a level which is maintained throughout the remainder of 
the life span. 

The picture presented by cancer of the non-reproductive organs 
and tissues is in sharp contrast to that for cancer of the reproductive 
system, Although the neoplasms of the non-reproductive system include 
a diversity of tumors, probably of separate etiology, all but a few have 
one thing in common—their incidence is greater among males than 
among females, 

The excess for males is not great during the first three decades of 
life, but after age thirty it rapidly becomes larger. By age forty, the 
incidence rate for males is about 30 per cent greater than that for 
females; after another fifteen years—age fifty-five—the differential has 
reached 75 per cent and continues at that level throughout the re- 
mainder of the life span. 

There are many lessons to be learned from a careful study of the 
incidence of cancer in different population groups. These are applicable 
both to detection and case finding for purposes of therapy and to the 
study of etiology. The more completely we understand the natural 
history of cancer as a disease of human populations, the better prepared 
will we be to develop methods for its control. 


October 1955, Vol. 31, No. 10 


| 
i 
NG 
4 
: 
4 
4 
x 


726 H. L. STEWART 


MULTIPLE VIEWS ON THE 
CAUSATION OF CANCER* 


Haroip Stewart 


Chief, Pathologic Anatomy Branch, Clinical Center, National Institutes of Health 
y 


5S} CERTAINLY share with the late Dr, Suiter the feeling that 

if we knew the causes of most of the cancers that we see 

| % today we would be in a much better position to prevent 

i them. Certainly preventive medicine is obviously one 

— of the chief methods by which we may hope that can- 
cer may be controlled. 

Hueper has stated that we know the cause of only 1 per cent of 
the cancers that we see in everyday practice. We know the causes of 
some groups of cancer. We know some carcinogenic agents that people 
are exposed to, Taking the individual case of cancer, say of the stomach, 
of the pancreas, of the bowel, of the lung, or of the skin, we know 
the cause of perhaps less than one per cent of these cancers, So | would 
like to mention some of the carcinogenic agents that act on human 
beings, to discuss how these agents have been discovered and to say 
something about their mode of action. 

In a recent monograph dealing with environmental cancer and indus- 
trial cancer, Hueper' gives a list of substances which may cause cancer 
in man, Most of you are familiar with many of these substances and 
agents as they have been known for years, Deposits of inorganic arsenic 
in the skin may induce skin cancers of the trunk. The problem of skin 
cancers due to tars, shale oil, petroleum products is an old story dating 
back to the days of Percival Pott, who first described cancer of the 
scrotum in chimney sweeps. People working in the dye industry, ex- 
posed to aromatic amines may develop cancer of the bladder. This was 
noted by factory physicians in Europe many years ago, and the disease 
has been reproduced experimentally in the dog by Hueper and in other 
animals by workers in England, Solar radiation of course is a well 


* Presented at the Stated Meeting of The New York Academy of Medicine, November 4, 1954, as 
part of the Eighth A. Walter Suiter Lecture program. This meeting was arranged by the Committee 
on Public Health with the cooperation of the New York City Cancer Committee, as a Symposium on 
“Cancer What We Know Today”. 
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known cause of skin cancers. Skin cancers from this cause are seen 
more frequently in sailors, ranchers and farmers than they are in people 
who are not so heavily exposed to sunlight. In the survey of the mor- 
bidity of cancer in different cities of the United States, the incidence 
rate of skin cancer was higher in the Southern than in the Northern 
cities. In Atlanta the incidence rate was 157 as compared to twenty- 
four in Detroit. Cancer may be caused by radiation or exposure to radio- 
active chemicals, .As is well known the early radiologists frequently 
developed cancer of the skin from excessive exposure of their hands 
in the beam of the x-ray. The lung cancers that developed in the Schnee- 
berg miners, who mined radioactive ores have been attributed to the ef- 
fects of radioactivity. It is well known that the late Harrison Martland 
observed that workers who used radium-containing paint and who 
moistened their paint brushes with their lips, develop bone tumors 
from the radium deposited in the bones. Leukemia is seen more fre- 
quently in radiologists than in physicians who are not exposed so heavily 
to radiation, I believe it was Dr, Fred Stewart of this city who described 
some of the early cases of primary sarcoma induced in the normal soft 
tissues which were included in the field of radiation for malignant 
tumors. There have also been reports, some of them not well docu- 
mented, of a higher incidence of lung cancer in workers in certain indus- 
tries such as workers with asbestos, with the chromates, and those in 
the nickel industry. Benzene deposits in bone marrow may initiate leu- 
kemia. In the manufacture of isopropyl alcohol from propylene gas, 
there appears to be a higher than expected incidence of cancer of the 
lung and of the nasal sinuses, Exactly what substance these latter can- 
cers are due to no one knows. Thermic trauma, of course, is a well 
known cause of cancer of the skin. Third degree burns, not infrequently, 
eventuate years later in squamous cell carcinoma, The problem of 
bladder cancer in Egypt has been discussed at great length and it is 
believed by many people in Egypt that it is due to the marked infesta- 
tion with schistosoma, that occurs in that country, particularly among 
the farmers. Schistosoma haematobium, which is the common organism 
in Egypt, is also an infective agent in West Africa and South Africa. 
[ am told that the high incidence of bladder cancer seen in Egypt does 
not occur in these latter locations. 

Why is the cause of cancer so difficult to discover? One reason 
is that people are exposed years before the cancer develops, The age 
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distribution of cancer of the bladder due to aromatic amines illustrates 
that point very well. For example, individuals working with this dye 
from the ages of fourteen to twenty-nine years developed their bladder 
cancers between the ages of thirty to thirty-nine, forty to forty-nine 
and fifty to fifty-nine. However, if they were thirty to forty years 
of age when they began to work their cancers appeared later in life, 
chiefly between the ages of fifty to fifty-nine, and sixty to sixty-nine 
years. When they entered on the job still later, at ages forty-one and 
forty-two years, the latent period shifted still further and their cancers 
appeared chiefly at ages sixty to sixty-nine and seventy to seventy-nine. 
It is difficult, in the case of a man dying of cancer at seventy-nine years 
of age, to go back into his history to discover to what possible carcino- 
gens he had been exposec in his earlier life. He may have had a short 
exposure to one of the dyes like beta-naphthylamine in a job that he 
may have had for only a relatively few years. 

Some substances have been developed which were designed to be 
either medicinal agents or insecticides, People might have been exposed 
to these compounds on a wide scale had not these substances, as the 
result of laboratory investigation, been shown to be carinogenic. I wish 
to mention two of those listed in the paper by Hueper;' styryl 430, 
developed as a trypanocidal agent was shown to be a carcinogen; and 
2-acetyl amino fluorene, developed as an insecticide, is one of the most 
potent carcinogens we have for animal work, Cancer may be induced 
with 2-acetyl amino fluorene in at least four species of animals and these 
cancers may occur in a great variety of tissues and organs,—the subcu- 
taneous tissue, the bladder, liver, brain, thyroid gland, breast, kidney 
and so forth. It is fortunate indeed that these substances were identified 
as carcinogens before being marketed. 

I would also like to mention a few other substances, to which man 
is exposed and that have proved to be carcinogenic for animals, It is 
not known whether they are carcinogenic for man or not. One of the 
common ones is estrogen, a highly potent carcinogen for the rat, rabbit 
and guinea pig, producing a variety of tumors in these animals. We do 
not know for certain whether or not estrogens are carcinogenic for 
human beings. Three other substances | might mention that are carcino- 
genic for animals are carbon tetrachloride, chloroform and DDT. All 
produce tumors in the liver either in the rabbit or mouse, There are 
certain dyes that might be mentioned—Light Green SF, Brilliant Green 
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FCF, which have been used as textile dyes, food and cosmetic 
dyes, and which have produced subcutaneous sarcomas in the rat. As 
the result of the work of Oppenheimer and Stout of this city, cello- 
phane is well known as a carcinogen, This and other plastic substances 
are carcinogenic for the rat, producing subcutaneous sarcomas. | under- 
stand there are fourteen of these plastic substances now known to be 
carcinogenic, Other substances that also fall into this category are: 
thiourea, which produces liver cancer in the rat; Dulcin, an artificial 
sweetening agent, produces cancer in the rat, and methylated naphtha- 
lene, which is used as a solvent vehicle for insecticides, is carcinogenic 
for the skin of mice. Many of the insecticides which use methylated 
naphthalene as a vehicle are used in the household, and the housewife 
is, therefore, particularly exposed. 

There are some curious cancers. They do not contribute much to 
the overall picture of cancer but there are some neoplasms that seem to 
be related to regional habits and customs, The Khaini and betel nut 
cancer is common in India where there is a great deal of oral cancer 
and where the habit of chewing the betel nut with the betel leaf lime 
and tobacco is widespread. There has been no really serious work done 
on this problem and yet the textbooks all say that these are cancer- 
inducing agents. On the other hand, in Indonesia, where betel nut is 
chewed just as much as in India, there is very little oral cancer, | think 
it is time to set up a serious study on these habits to see if they really 
are the cause of the large amount of oral cancer that is seen in India. 

There are also a number of cancers that are due to thermal injuries,— 
burns, The Chutta cancer occurs in India where the people have the 
habit of smoking a cigar with the lighted end inside the mouth. There 
is also the Kang cancer, found in the people of Northern China, who 
sleep on a “kang” which is a perforated mat. They place hot bricks 
beneath the bed and during their sleep they develop burns and later 
cancer. People in the Himalayas carry baskets containing heated coals 
and get burns of the skin from which cancer arises. 

The question of heredity must also be considered. So far as we 
know at present, heredity accounts for very little cancer in the human 
race, In the laboratory we have pure strains of mice that have been 
bred brother-sister for more than twenty generations, These particular 
animals may show a high incidence of cancer in one or another site: a 
high incidence of leukemia in one strain, a high incidence of lung can- 
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cer in another strain. But the human race is so heterogeneous, genetically 
speaking, that there is no opportunity for anything like that to develop. 
There are four cancers in man that have a hereditary background, 
retinoblastoma, neurofibrosis, intestinal polyposis, xeroderma pigmen- 
tosum. In the case of xeroderma pigmentosum, individuals with this 
condition are born not with cancer or with the hereditary tendency for 
cancer but with a hereditary tendency for sensitivity to ultraviolet light 
and being sensitive to sunlight, they develop a high incidence of skin 
cancer upon exposure, There have been some studies on twins, in 
certain families, where it was thought there was a high incidence of 
cancer of specific types and organs, but this has really not been con- 
firmed statistically. 

Then there are some cancers that appear to arise on the basis of 
demographic conditions, Among these are the oral-pharyngeal cancer 
of Scandinavian women living in the northern part of that region, Dur- 
ing the long winter they live on salt fish and reindeer meat with very 
few vegetables. They develop vitamin and iron deficiencies. The iron 
deficiency becomes particularly marked in the women because of loss 
of iron in menstrual blood, They develop the Plummer-Vinson syn- 
drome, oral lesions, and many eventually develop cancer. 

Liver cancer is an example of a cancer that is associated with under- 
nutrition. Liver cancer occurs in a broad belt that sweeps through 
Africa, Indonesia, China, Japan and the Philippines. Its occurrence is 
associated with lack of protein, lack of vitamins, and cirrhosis of the 
liver. 

Penile cancer is one cancer that in all probability could be prevented 
if all males were circumcised at an early age. There is almost no penile 
cancer in Jews, It is not common in Moslems who are circumcised later 
in life than Jews. This type of cancer occurs quite frequently in the 
uncircumcised in some parts of the world and it is one type of cancer 
that might be prevented by simple circumcision in the first few days 
of life. 

Steiner* has made an interesting study of different races in the 
autopsy material of the Los Angeles County Hospital and found definite 
differences in the occurrence of cancer in Mexicans, Negroids, Japanese 
and Filipinos as compared with white North Americans. He noted that 
Mexican women have a high incidence of cancer of the lung and 
larynx as compared with American women, 
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Although we may not know the causes of certain cancers we know 
certain selective factors about people who develop these cancers. Two 
of these are cancer of the breast and cancer of the uterus, about which 
I will speak only briefly. The breast cancer patient is usually a woman 
in a relatively high economic status, White American women develop 
this disease more frequently than Negro women. The incidence is 
low in Japanese women, being only about 1/6 to 1/8 what it is in 
American white women, Whether or not that may be because the 
Japanese woman has a small breast is difficult to say. It occurs more 
frequently in single women than in women who are married, In married 
women it is more frequent in those who marry late in life and exhibit 
reduced fertility. 

By contrast cancer of the uterine cervix shows almost a reverse type 
of selective factors, The women who develop cancer of the cervix are 
of a relatively low economic status, That generalization does not apply 
to individual cases, but on the whole more of the patients with cervical 
cancer are in a lower social status than are those women with breast 
cancer, In the United States cancer of the cervix is more frequent in 
Negro women than in white women, more frequent in married than 
in unmarried women and is more frequent in women who marry young 
and have many children. Circumcision of the mate possibly plays a 
part because cancer of the cervix is much less frequent in Jewish 
women than in American or European non-Jewish women, Cervical 
cancer is less frequent in Moslem women than it is in Hindu women. 
These differences are striking but they still do not elucidate the real 
cause, 

Finally, I wish to discuss briefly the methods by which carcinogenic 
agents act to produce cancer, Carcinogens may act directly,—excessive 
exposure to ultraviolet light on the skin is an example. A carcinogen 
may act at the site at which it is deposited, as in cancer of the bone 
where radium is deposited, A carcinogen may act on an organ of excre- 
tion, such as the aromatic amines in inducing cancer of the bladder. 
A carcinogenic effect may be mediated through a functional tissue or 
a functional deficiency as for example, the thyroid gland and iodine 
deficiency, There is a higher incidence of thyroid gland cancer in 
areas where there is an iodine deficiency, Carcinoma of the oral pharynx 
and esophagus, in women who are undernourished, as in those who 
suffer from malnutrition in Northern Scandinavia, is another example. 
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There are two other mechanisms I would like to mention briefly. 
We have no information on them with respect to human beings but 
they have been shown to be of importance in laboratory animals. When 
the carcinogen urethane, which induces lung cancer in mice, is given to 
a pregnant mouse, the offspring of that mother will develop cancer 
in the lung. In other words, here is one carcinogen that crosses the 
placental barrier and sets up the malignant process in the lung of the 
embryo. Another route, as shown by Shay of Philadelphia not long 
ago, is by way of the lactating mother. When methylcholanthrene is 
administered orally to lactating rats, the offspring who suckled those 
mothers developed acute leukemia. These two routes that ordinarily 
might not be thought of, should be kept in mind for they may be of 
help in elucidating causes of human cancer now unknown. 

In closing | would like to note that the causes of the cancers about 
which we know most were discovered largely by the practicing physi- 
cian, the dermatologist, the surgeon, the pathologist, practitioners who 
were seeing patients. | firmly believe that if the practicing physicians of 
this country were to concentrate on this particular problem and try to 
do a thorough piece of investigation, the number of known causes of 
cancer would increase rapidly, It is the general practitioner who first 
sees the cancer patient. He often knows the patient well. He often pos- 
sesses knowledge of where and under what conditions the person has 
worked, and to what possible carcinogens he has been exposed. It would 
be well worth while if the practitioners of this country, who individually 
do not see too many cancers in a year’s time, would devote themselves 
to trying to determine what might have been predisposing factors 
in causation of cancers in the patients they see in consultation. 
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eseseseseseseSy role in this symposial discussion is to say something of 
the effectiveness of surgery in the management of cancer, 
M In a sense this is easily said in a few words; if cancer is 
recognized and treated while the disease is local it is 
Gesesesesesesa curable. Moreover, there is a big disparity in accomplish- 
ment when the lymph nodes are involved, as contrasted with the 
’ promise when excision is done while the disease is still local, and the 
. regional lymph nodes are free of cancer. | would be less than realistic 
, if I failed to indicate that the overall accomplishment in the manage- 
ment of cancer is not what we would have it be. One reason for the 
poor present day accomplishment is that we are still largely treating 
symptomatic cancer, It is particularly unfortunate that the silent interval 
of visceral cancer is so long. However much we bemoan the circum- 
stance that patients having visceral cancer may not come immediately 
when symptoms supervene, or that the doctor may fail to interpret 
their significance correctly, the far more important circumstance is 
that the silent interval in most visceral cancers is in the area of twenty 
months, Even early symptomatic visceral cancers are therefore of ap- 
proximately two years’ duration when operation is undertaken, The 
meaning is perfectly clear: until biological tests become available, we 
ae shall have to continue screening age populations in which the incidence 
of cancer mounts sharply in the hope that the presence of asymptomatic 
cancers can be detected. 
During the depression, money in our banks earned only 1 per 
cent, The yield of asymptomatic cancers discovered in the Cancer 
Detection Centers appears to be somewhere between 2 and 3 per cent, 
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when patients of fifty years or more are screened carefully with a 
view to uncovering silent cancers. In some parts of our country, Can- 
cer Detection Centers are struggling for existence. Some physicians 
would have us believe that the few cancers found do not justify the 
arduous labors involved in unearthing silent cancers, Most of us count 
life amongst the most valuable of terrestrial assets. To have a cancer 
detected when the disease is local and curable is a discovery of moment- 
ous importance to the person whose cancer it is. 

The prayer and silent hope on the lips of everyone who has any 
contact with the problem of cancer—and mind you all of us are eventu- 
ally potential cancer sufferers—is that presently there will be available 
diagnostic biological or organ scrutiny tests which will help make less 
toilsome the present heavy labors of Cancer Detection Centers, 

What | shall have to say here concerns cancer of the alimentary 
tract and [| will speak primarily of two cancers with which I have been 
especially concerned: cancer of the stomach and cancer of the colon. 


Apart from leukoplakia, the precursors of esophageal cancer are 
not known. It is predominantly a cancer of males, save for cancer of 
the hypopharynx. It does seem odd that obstruction of this conduit of 
the alimentary canal is often complete before the presence of the can- 
cer is recognized. It is becoming increasingly evident that too many 
surgeons in operating for esophageal cancer have divided the esophagus 
too close to the cancer on the proximal side—a circumstance which 


accounts in large measure for the paucity of five year survivals reported 
from some clinics.' Even for a juxta-gastric-lying esophageal cancer, it 
would appear in order to effect the anastomosis at the level at which 


the azygos vein joins the superior vena cava. Reports of Sweet* * indi- 
cate the cure rate in cancer of the distal third of the esophagus follow- 
ing radical surgery, particularly if the lymph nodes are uninvolved, ° 
compares quite favorably with many cancers of the alimentary tract. 


STOMACH 


Achlorhydria frequently accompanies gastric cancer, Whereas the 
incidence of achlorhydria in patients over fifty years of age having 
extragastric malignancies is essentially that of the same age group 
(approximately 33 per cent), in gastric cancer this figure is doubled, as 
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was indicated in an earlier report from this clinic. Moreover, routine 
use of gastric aspiration, employing histamine as a stimulant, leads to 
the discovery of a number of achlorhydric patients harboring gastric 
polyps. To be certain, all patients with gastric cancer are not achlorhy- 
dric; nevertheless, of the available present day screening techniques 
to apply with a view to uncovering silent gastric cancers, the finding 
of achlorhydria on gastric aspiration is the best. In this clinic it has 
long been common practice to submit all patients who are found to be 
achlorhydric or hypochlorhydric (less than 30° free HCI after hista- 
mine) to careful roentgen examination of the stomach, The experience 
of this clinic suggests that 80 per cent of patients with gastric cancer 
are either achlorhydric or hypochlorhydric on histamine stimulation. 
And over the years, during which achlorhydric patients have been 
submitted to routine x-ray examination of the stomach, ninety-six 
patients were found to be sheltering gastric polyps. These patients are 
uniformly achlorhydric, These lesions are slow but definite precursors 
of gastric cancer, Of gastric polyps more than 2 cm, in diameter, 50 
per cent were malignant. The overall incidence of cancer in the thirty- 
two patients in this group submitted to operation was 21.8 per cent.° 
The practice of this clinic has been to scrutinize these patients carefully 
by roentgen and gastroscopic examinations three times a year, Increase 
in size of the polyps is regarded as an indication for operation, Similarly, 
failure of the patient to cooperate in the observational scrutiny 1s 
regarded too as an indication for operation, Obviously a gastric mucosa, 
from which polyps germinate, does develop additional polyps occasion- 
ally in the residual gastric pouch following resection, Hence, the only 
complete assurance against recurrence would be total gastrectomy 
which, in many instances, would amount to over enthusiastic employ- 
ment of a useful but aggressive form of therapy. 

Of the available techniques in the recognition of gastric cancer, the 
roentgen rays give the most helpful aid. A pooling of information with 
the roentgenologist is important. Nevertheless, the method has its 
definite limitations; superficial spreading cancer of the stomach appar- 
ently is not readily recognized, even by expert roentgenologists. Fach 
year | see a few patients who have complaints referable to the gastro- 
intestinal canal in whom no lesion was observed by the roentgenologist 
on fluoroscopic examination or on study of x-ray films, Similarly, I 
occasionally see patients, too, who are being treated medically for a 
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gastric lesion with the sympathetic forbearance of a competent roent- 
genologist under the impression that the existing lesion is a benign gastric 
ulcer, It has been a disillusioning experience to appreciate that my chief 
function as a gastric consultant has been to ask the patient: has your 
stomach been pumped? This single question has been the means, how- 
ever, of bringing many a patient with an abdominal complaint to the 
operating table, While in many quarters, it is still being debated whether 
it is worth while to pump the stomach, I find it very useful information 
to relay to the roentgenologist that the patient in whom he can find 
no lesion has pain and is achlorhydric. Moreover, the surgeon needs 
no approval from any one save the patient to urge operation in the 
presence of a demonstrable ulcerative lesion in the stomach in a patient 
who is found to be achlorhydric, Gastroscopic examination too may 
yield helpful information when the roentgenologist is unable to find a 
lesion in the stomach. Clinicians, including surgeons, have a responsibility 
in the diagnosis of gastric cancer. It is not a task to be left solely to 
the roentgenologist. The roentgen techniques of 1954 are not sufficient 
to recognize every gastric cancer, In fact the surgeon finds it necessary 
occasionally to urge upon the roentgenologist that a given patient may 
be harboring a gastric cancer. Ochsner and Blalock® have suggested 
and employed abdominal exploration in a few such cases and have 
succeeded in uncovering cases of symptomatic gastric cancer which 
were not detectable by roentgen examination, To await positive roent- 
gen findings in such cases often is synonymous with tarrying until the 
lesion is inoperable. 

Incision: The extrapleural sternal splitting incision gives direct 
access to the attic of the abdomen and is employed routinely in opera- 
tions upon the stomach, It affords ready extrapleural exposure of the 
lower reaches of the esophagus and enables the surgeon to amputate 
suitable lengths of the esophagus in total gastrectomy as well as in fundic 
cancers. For cancers of the distal third of the esophagus, in which 
amputation of the esophagus should be made at the level of the azygos 
vein, the sternal splitting incision does not suffice. 

Subtotal Versus Total Gastrectomy: Total gastrectomy somewhat 
more than a decade ago was accompanied by a large operative mortality 
in most surgical clinics of the world. All this has changed. Today, 
surgeons practiced in the technique of total gastrectomy can do the 
operation at risks which approximate those of subtotal gastrectomy. In 
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other words the decision to perform the procedure should be made 
solely on the extent of the cancer. More and more I find myself doing 
total gastrectomies, When the pathologist returns the opened specimen 
before the anastomotic procedures are commenced, it is surprising to 
note with what regularity cancers of the lesser curvature and the body 
of the stomach reach the esophageal ring. Obviously, one would not 
do a total gastrectomy for a pyloric cancer. However, in any gastric 
cancer, in order to remove the regional lymphatic drainage area com- 
pletely, it is necessary to remove the gastric mesentery of the entire 
lesser curvature cutting it at the inferior margin of the liver; the peri- 
toneal covering of crura of the diaphragm is removed; it is also necessary 
to perform splenectomy in order to remove the lymph nodes about the 
tail of the pancreas and in the splenic hilum, These circumstances make 
it mandatory to excise 85 to go per cent of the stomach in a patient 
with a pyloric cancer, The gastric omenta also are excised in toto, 

It is surprising how often a cancer of the lesser curvature will 
encroach upon both the esophagus and the duodenum, It is obligatory 
therefore that the surgeon direct his notice to excising an adequate 
length of duodenum as well as esophagus. Excision of 3 to 4 cm. of 
the duodenum is standard procedure in gastric cancers of the distal 
third of the stomach, And in cancers which come near the esophageal 
ring 5 to 6 cm, or more of the esophagus are excised regularly. 

All gastrojejunal anastomoses are made by the closed technique 
and a Roux-Y anastomosis is employed to re-establish continuity fol- 
lowing total gastrectomy. Whereas patients do miss their gastric reser- 
voir following total gastrectomy, it is amazing and reassuring to note 
how well they get on. There being no regurgitation of bile into the 
esophagus, erosive esophagitis with microcytic anemia, a frequent early 
accompaniment of end-to-side esophagojejunal anastomosis, is not ob- 
served. Within two to four years following total gastrectomy, a macro- 
cytic pernicious-like anemia appears which responds well to treatment 
with vitamin Biz. After a brief period of adjustment in which totally 
gastrectomized patients must learn to eat slowly, they do very well. 
No substitute gastric reservoir is necessary, Such patients maintain 
satisfactory weight and are able to eat reasonably large meals, 

The Lymph Node Dissection: No operation for cancer is complete 
without excision of the entire regional lymphatic drainage area, For 
the stomach this area is wide. Moreover, a plotting of the sites of the 
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residuals in “second-look” procedures undertaken in lymph node 
positive cases of gastric cancer has revealed an area which surgeons have ° oS 
failed to attack in the primary operation, These studies of my colleague, 
Stuart W. Arhelger,” suggest definitely that excision of the lymph 
node bearing tissues along all the structures in the pedicle of ducts 
and vessels going to the liver in the extreme left leaf of the gastro- 
hepatic omentum must be done in every case of gastric cancer. In fact, 
the area of the portal triad has been the most frequent site of cancer 
residuals in “second-look” operations for gastric cancer, And since 
early 1954 when Arhelger’s study served to point out where the 
residuals in gastric cancer operations were to be found, it has become 
regular practice in this clinic to dissect out carefully the individual 
structures in the hepatic pedicle including the entire length of the 
common bile duct as well as the cystic duct triangle. The portal vein 
and hepatic artery are cleared. All extraneous tissue from these struc- 
tures is removed. Occasionally, the gallbladder is removed. The duode- 
num is rotated medially to permit removal of the lymph nodes along 
the terminal common bile duct and strangely enough, in approximately 
40 per cent of instances, microscopic cancer is found in the primary 
operation in this portion of the dissection, Already, “second-look” pro- cae 
cedures in lymph node positive cases of gastric cancer are beginning ug 
to demonstrate that this added component of the initial procedure is 
rewarded by a greater number of patients free from residuals at secon- 
‘ dary operations. In fact, it becomes quite obvious that all surgeons have 


been doing an incomplete operation for gastric cancer. 
Removal of the lymph nodes along the celiac and the hepatic arteries 
up to the origin of the gastroduodenal artery has been regular prac- 
tice in this clinic for more than five years; and so, similarly too with 
removal of the lymph nodes along the superior border of the pancreas. 
In patients exhibiting any attachment of the cancer to the pancreas or 
in patients in whom the lymph nodes along the superior border of . 
the pancreas are grossly involved, the pancreas beyond such sites is 
removed as a standard part of the primary operation for gastric cancer— 
a practice to which Allison and Borrie® also give strong approval. In all ‘ 
dissections following removal of the spleen which comes away with 
the stomach, the entire body and tail of the pancreas are mobilized 
and freed from the transverse mesocolon, When the pancreas is swung 
sharply to the right, the ease of making a thorough parapancreatic lymph 
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node dissection is augmented, Removal of the splenic artery too, facili- 
tates dissection of the lymph node bearing tissue along the superior 
border of the pancreas. Splenic vein excision, however, usually demands 
amputation of the pancreas, 

Results: The overall five year survival rate for all cases of gastric can- 
cer seen in our clinic over the past fourteen year period (1936-1949 in- 
clusive) is 10.3 per cent, For the six year period from 1944 through 1949, 
this figure is 12.4 per cent, During this fourteen year period, there have 
been 10g patients who survived five years or more following gastrec- 
tomy for malignancy; 104 had carcinoma; three had lymphosarcomas, 
and two had leiomyosarcoma, The hospital mortality for gastric resec- 
tion including total gastrectomy has been 8 per cent. The five year sur- 
vival rate in lymph node positive cases of gastric cancer surviving 
operation during this fourteen year period has been 20.7 per cent. For 
the lymph node negative cases, this same figure is 57.3 per cent, Of the 
twenty patients over the last two year interval of this study (1948-1949 
inclusive) surviving gastric resection who were found at operation to 
be lymph node negative, fourteen or 70 per cent were alive five years 
later. For the lymph node positive cases surviving gastric resection 
during the same interval there were forty-four patients; of these only 
nine or 18.1 per cent survived five years.” 

Our current program of total gastrectomy for most gastric cancers, 
save pyloric lesions, with the extended lymph node dissection, described 
herein, is demonstrating that an increasing number of patients with 
symptomatic gastric cancer coming to operation are lymph node posi- 
tive. Of the last twenty-three patients undergoing the type of lymph 
node dissection described herein 87 per cent were found to have 
microscopic deposits in the regional lymph nodes at the primary 
operation—a circumstance which suggests that metastases to the lymph 
nodes occur with greater regularity in symptomatic gastric cancer than 
in symptomatic cancer of the colon, This occurrence is susceptible of 
at least two explanations: that cancer of the stomach is more aggressive 
than colic cancer; that cancer of the stomach manifests itself with a 
longer latent or silent interval. This observed frequency of metastatic 
deposits in the lymph nodes in patients with gastric cancer suggests 
too that, systematic complete and painstaking dissections and thorough 
histological examination of the excised tissues are removing patients 
from the lymph node negative category and placing them in the lymph 
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node positive group. Lymph node bearing tissues in the various areas 
dissected are numbered and identified as to site. More than thirty such 
excised specimens are distinguished regularly by label in each primary 
operation. Each bit of tissue excised has a gross and microscopic diag- 
nosis with reference to the presence of cancer. The enormity of this 
labor is apparent, The cooperative effort of Dr. Paul Lober, pathologist 
to the University Hospitals, has given added meaning to these “second- 
look” studies which have been under way in this clinic. Moreover, it is 
apparent that the “second-look” project is serving as a means of teaching 
the surgeon helpful lessons with reference to the extent of the surgery 
necessary, 


Tue Coton 


Inoperable lesions of the colon are far less frequent than in the 
stomach, Unfortunately, a study of the five year survivors following 
colectomy for colic cancer in this clinic has not yet been completed. 
The disparity in accomplishment between lymph node positive and 
lymph node negative cases, so common to all cancers, was noted by 
Colcock’® and the Lahey Clinic. In reporting upon 103 cases, Colcock 
found 64.3 per cent of the lymph node negative cases survived partial 
colectomy for five years; in the lymph node positive group this figure 
was 1§ per cent. 

Total or Near-Total Colectomy: Experience with total or near 
total colectomy in this clinic over a period of nine years,"' during which 
time this procedure has become standard practice for cancer of the 
colon beyond the hepatic flexure, has taught that this extension of colec- 
tomy has resulted in uncovering polyps in 38 per cent of instances in 
an area which otherwise would not have been removed by the more 
conventional segmental or hemicolectomy. Moreover, an unsuspected 
cancer was found in another area of excised colon in 7 per cent of the 
instances; additionally in 11.6 per cent of the cases an operation had 
been done previously for colic cancer within a few months to a few 
years previously. In other words in 18.6 per cent of the cases a simul- 
taneous occult or a successive colic cancer was found, These findings 
support the thesis that total or near-total colectomy is a justifiable proce- 
dure. There have been four hospital deaths (5; per cent mortality) in 
the eighty consecutive colectomies of this type which have been done 
since the beginning of the study in 1946."* No patient who retained 
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his ileocecal sphincter has diarrhea. In fact, unless 30 cm. or more of 
ileum is removed, sacrifice of the colon, with anastomosis of the ileum 
to the iliac colon below the sacral promontory or to the rectum, is 
not ordinarily accompanied by persistent diarrhea, This circumstance 
suggests that total or near-total colectomy too is justifiable in cancer 
of the ascending colon and cecum if too much ileum need not be sacri- 
ficed to remove completely the potential lymphatic drainage area. This 
more extended colectomy for cancer of the .colon should result in 
salvaging additional lives from cancer. Moreover, it will make reopera- 
tion unnecessary in a rather large number of instances, With the aid 
of my colleague, William C. Bernstein, proctologist to the University 
Hospitals, complete colectomy has been applied to the problem of colic 
polyps and cancer in a few instances in which there were additional 
polyps in the rectum as well. The lesions in the rectum have been kept 
in check by fulguration and these patients have not developed rectal 
cancer. It is obvious that barium enema studies are unnecessary follow- 
ing this type of colectomy; a periodic proctoscopic examination suffices. 

Closed colic anastomoses are made routinely in this clinic. The best 
preoperative preparation before operation is the administration of 
enemas to cleanse the bowel. Intestinal antibiotic agents are unnecessary, 

The Lymph Node Dissection: Complete colectomy obviously per- 
mits wide excision of the lymphatic drainage area of the colon, More- 
over, removal of the para-aortic lymph nodes in all lesions of the left 
colon has become standard practice in the primary operation in this 
clinic; in lesions of the sigmoid and of the iliac colon lying below the 
sacral promontory, removal of the lymphatic bearing tissue along the 
left external and internal iliac vessels also is in order, In lesions of the 
right half of the colon, a para-vena caval removal of the lymphatic 
bearing tissue area is a regular component of the primary operation, 
and in cecal lesions the dissection additionally includes stripping of the 
right external and internal iliac vessels of their lymphatic-bearing tissues. 
The mesentery of the bowel is clipped at its root insuring maximal 
removal of lymph node bearing tissue. The greater omentum is detached 
at the greater curvature of the stomach; the inferior mesenteric artery 
is interrupted at its origin from the aorta; the mid and right colic 
vessels are divided at their origins from the superior mesenteric artery 
and vein. 

The “Second-Look” Procedure: Whereas re-entry of the abdomen 
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Tame I-—-REOPERATIONS ON 33 PATIENTS FOR CANCER OF THE COLON 


No Cancer Found at Second Look, 17 Patients 7 
Number of Length of follow-up after second look 
Stotus Patients (in months) 
Living and well 15 Average 29. Range 5-58 
Living with residual cancer 0 
Dead of cancer 0 
Dead (of cause other than cancer) 2 34, 34 Pay 
Operative deaths 0 bg 
Cancer Found at Second Look, 16 Patients 
Number of — Length of follow-up after second look 

Status Patients (in months) 
Living and well; last look negative 5° 56, 29, 6, 63, 52 
Living and well; 0 

awaiting another look 
Living with residual 1 7 
Dead of cancer 7 Average 15. Range 7-21 
Dead (of cause other than cancer) 0 
Operative deaths 3 
* Four patients were free of cancer at the 3rd operation, and one bein in 

6th operation. 

Status as of July 1, 1954 
in lymph node positive cases has been done in this clinic for gastric, 
colic and rectal cancer, it is in instances of colic cancer that the method 
appears to have particular value.’* Time may prove, however, as we 
come to do the primary operation better in gastric cancer that the 
“second-look” procedure may have real merit there too, The accom- 
panying table suggests that a definite salvage of life is resulting from 
the application of this principle of management to instances of lymph : 
node positive cases of colic cancer. Inasmuch as only six years have : ‘ 
now elapsed since the first cases in the series were done, a longer time . 
will have to pass before it can be learned whether the “second-look” sae 
procedure will erase largely the present great disparity in accomplish- “ 


ment between the lymph node positive and negative cases of colic 
cancer, 

The usual interval before reoperation has been approximately six 
months, “Second-look” procedures at intervals of six months are con- 
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tinued as long as residual cancer is found. In other words a final negative 
look is employed as the hallmark of a successful conversion, The accom- 
panying table (1) indicates that five of sixteen patients who still had 
evidence of residual cancer at the first “second-look” procedure became 
cancer negative through the agency of reoperation. In one instance, six 
operations were necessary to effect the conversion. 


RecruM 


No effort will be made in this account to report upon the effective- 
ness of surgery in cancer of the rectum, If all adults submitted to an 
annual proctoscopic examination, the cure rate of rectal cancer would 
be improved considerably, Abdominoperineal excision of the rectum 
with performance of colostomy is the operation of choice for all lesions 
less than 10 cm. from the anus; it is also the best operation for all lesions 
with demonstrable local extensions into the adjacent pararectal tissues. 
For lesions confined to the bowel and 10 cm. or more from the anus, 
a satisfactory cancer operation can be done with restoration of intes- 
tinal continuity. The results of this somewhat more limited excision 
of pelvic tissue appear to compete quite favorably with the end results 
of the more formidable abdominoperineal procedure. 


Cancer Detection Srupies 


Is it a reasonable assumption that if all visceral cancers could be 
diagnosed early that the majority would have no metastatic lymph node 
deposits? Surgical therapy is posited at least in part on this belief. Some 
studies of my associates, Drs. C. R. Hitchcock and J. B. Aust," who 
direct the operation of our Cancer Detection Center would appear to 
lend tenable support to such a proposition, Of patients attending the 
Cancer Detection Center found to be achlorhydric and who on further 
study were found to have a gastric cancer, Hitchcock observed on 
reinterrogating them that nine out of fourteen patients found to have 
gastric cancer were completely asymptomatic. Of this group only three 
had positive lymph nodes; six of the nine patients are alive. The remain- 
ing five of the fourteen gastric cancer patients, on subsequent inquiry 
were found to have symptoms; four of these had positive lymph nodes; 
only one of the five is still alive. 

The situation is even more striking in colic and rectal cancer, Dur- 
ing the same interval of time (March 1, 1948 to Sept. 1, 1954) Hitch- 
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cock and his associates found a total of twenty-six patients with rectal 
(eight) or colic (eighteen) cancer, Of these twenty-six patients, 
eighteen were completely asymptomatic; four of the eighteen had micro- 
scopic cancer in the lymph nodes; seventeen are alive; the death in this 
group was owing to a cerebrovascular accident. The remaining eight 
patients on reinterrogation were found to have had some symptoms; 
three had metastatic cancer in the regional lymph nodes; only three 
patients are alive. 


SUMMARY 


In conclusion, | would stress the importance of present efforts 
directed at cancer detection. While we await the arrival of biologic 
or organ scrutiny tests which will simplify the problem of earlier recog- 
nition, we must continue to seek out asymptomatic cancers, employing 
the techniques now in vogue in many Cancer Detection Centers, Ag- 
gressive surgery makes a good showing even in gastric cancer when 
the disease is local. For the two year period of 1948 through 1949, 
go per cent of the survivors of gastrectomy who were found to be 
lymph node negative for gastric cancer were alive five years later. As 
more aggressive operations are done, and more complete histological 
examinations are made upon the excised tissues, it appears that metastatic 
deposits in the regional lymph nodes are indeed frequent. 

The five year survival of all cases of gastric cancer seen at the 
University Hospitals during the sixteen year period of this study (1936- 
1949 inclusive) has been 10.3 per cent. For the six year period from 
1944 through 1949, this figure is 12.4 per cent, Prior to 1930, there was 
not a single instance of a five year survival following resection for a 
gastric cancer on the hospital records of the University of Minnesota 
surgical clinic. Since Jan. 1, 1936 there have been 10g patients who have 
survived for more than five years following resection, Of these three 
had lymphosarcoma; two had leiomyosarcoma, and 104 had gastric car- 
cinoma. 

If comparable improvement in the early recognition of gastric cancer 
can be made in the next fifteen years as has occurred in its surgical 
management, we shall be able to record presently important gains and 
notable betterment over the current accomplishment in the problem 
of gastric cancer, Surgery is making life worthwhile for many who suf- 
fer from cancer. When operations for early visceral cancer become the 
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rule, the present day accomplishment will seem poor indeed. More- 
over, the operations of today for cancer of the stomach are incomplete 
in the light of the knowledge gained in “second-look” procedures under- 
taken in lymph node positive cases of gastric cancer. These studies indi- 
cate that the most frequent site of residual cancer following the current 
methods of aggressive surgery for gastric cancer is in the portal triad 
and the cystic duct area, These lymph nodes must be removed com- 
pletely in the primary operation. Obviously, the incompleteness of the 
present day operation for gastric cancer is one of the factors responsible 
for the modest accomplishment. 

The “second-look” procedure has been the means of ridding some 
lymph node positive patients with colic cancer of residual cancer en- 
countered at the time of reoperation, Total or near total colectomy is a 
more complete operation for colic cancer and presently should come 
to replace the less aggressive segmental and hemicolectomy convention- 
ally performed now for colic cancer. 
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MODERN THERAPEUTIC MEASURES IN 
CANCER AND THEIR EFFECTIVENESS: 
RADIOLOGY * 


H. CHAMBERLAIN 


Professor of Radiology, University of Pennsylvania School of Medicine, Philadelphia, Va 


ADIATION therapy is used in cancer sometimes for essen- 
tially curative purposes and also, often, for palliative 
relief. The situations in which it is used are often un- 
suitable for management by any other method now 
4 available. When applied with wisdom, it combines a 
large amount of clinical experience and judgment with exacting scien- 
tific knowledge of physics and radiobiology and utilizes the most mod- 
ern developments of engineering and nuclear and atomic research. 
Phe role of the physician must always come first. No amount of 
applied science, no matter how critically exact, can replace or preempt 


S25) 


SeSeseSe2 


the attention which must be given to the patient’s general metabolic 
and psychological state, the use of adjuvant drugs, and the clinical eye 
kept trained on the occurrence of complications or new developments. 
When treating cancer, manifestations of metastasis often require major 
alterations in the plan of palliative therapy or shifting from curative 
to palliative objectives at any time, Simple palpation or observation 1s 
often as important as more advanced studies with blood chemistry de- 
terminations, X-ray examinations, etc, The physician must know the 
many and varied patterns of tumor spread through local extension, 
lymphatic spread, hematogenous spread, or through body cavities. 
Perhaps the most dramatic recent development has been in the in- 
crease of the methods and sources for radiation therapy. Electronic 
and mechanical engineering and the by-products of atomic energy 
have swelled the list of available methods to something like this extent: 
1. Lxternal Beam 
\. Low-Inrermediate-High Voltage 
B. Super Voltage 


* Presented at the Stated Meeting of The New York Academy of Medicine, November 4. 1954, as 
part of the Bighth A. Walter Sutter Lecture pregram. This meeting was arranged by the Committee 
on Public Health with the cooperation of the New York City Cancer Committee, as a Symposium on 
“Cancer What We Know Today” 
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C. Gamma Beam F. Proton Beam 
D. Electron Beam G. Cross-Fire: Rotation 


Neutron Beam 
Interstitial Sources 
A. Radium Needles—Radon 
B. Other Isotopes—Co" 
3. Interstitial Colloidal Isotopes 
Chromic Phosphate (P**) 
4. Intracavitary 
A. X-Ray 
B. Radium-Radon-Other [sotopes—Co" 


C. Liquid Isotopes—Co 
1). Colloidal Isotopes—Au'” 

Parenteral Isotopes 

A. P*—Oral and L.V. C. Colloidal Au'’*—LV. 
B. [''—Oral and LV. D. Orhers—Na*! 


\Mluch interest has been attracted to the use of apparatus Ww hich 


generates x-ray beams at energies of one and two million volts up to 
twenty-two million volts, and higher—commonly called super voltage, 
but more properly called mega-voltage apparatus, Some of these beams 
are essentially duplicated in apparatus employing very large amounts 
of radioactive isotopes and shielded so that their gamma beams may 
be used at a considerable distance and in quality ranges comparable to 
400 to 2,000 kilovolt x-ray therapy. While no truly new, or radically 
different effect is to be expected from this type of radiation, it is hoped 
that the ease of delivering larger doses to greater depths with less dis- 
comfort to the patient will justify their further development. 

The use of electron, proton and neutron beams is still in the experi- 
mental stage. Mechanical devices for improving the delivery of radia- 
tion to deeper parts by cross-firing and rotation therapy techniques 
offer much promise. 

In some instances, interstitial sources of radiation seem preferable 
because of the site and extent of the local tumor, and we have available 
greatly improved radium needles and radon seeds, as well as ingenious 
substitutes in Co”, Au'®* grains, radiotantulum wire, and other radio- 
active isotopes, 

Interstitial radiation may also be delivered with colloidal radioactive 
isotopes of gold and phosphorus, 
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In the cavities of the body, the insertion of x-ray beams and, in 
special instances, of the x-ray tube target has been advantageously em- 
ployed for special problems such as cancer of the cervix. Radium, 
radon, or other radioactive isotopes, such as Co”, may also be used, 
and have a major field of application in cervical cancer, and intraoral 
cancer. It is now possible to use liquid radioisotopes for the radiation 
of cavities which may be filled, such as the bladder. Colloidal radio- 
active isotopes can be instilled into the peritoneal and pleural cavities, 
such as the use of Au'”* for the control of malignant ascites and pleural 
effusions. 

Radiation therapy of greater complexity, but of tantalizing promise, 
is found in the use of radioactive isotopes which depend on metabolic 
and physical localization when introduced parenterally. The most 
familiar applications of this principle are in the use of radioactive 
phosphorus, orally or intravenously, in the treatment of polycythemia 
vera and certain leukemias; and in the remarkable localization of radio- 
active iodine in certain metabolically active thyroid cancers. 

Less spectacular, but of increasing importance with the use of these 
many methods, is close cooperation with the radiological physicist and 
the use of his contributions, Radiation dosage may now be computed 
to levels of accuracy far beyond that of our clinical judgment. It 1s 
quite important, however, for it avoids summating physical errors onto 
those due to the vagaries of malignant disease or to the limits of medi- 
cal knowledge. For beam radiations, full expressions of air, skin, tissue 
dose can be derived either in selected planes, or in three dimensional 
contours, Dosage computations with radioactive isotopes are more diffhi- 
cult but are also probably of even greater importance because of the 
lesser experience with these agents, Radiological physics has also fur- 
nished us with a wealth of precision instruments for determining the 
distribution of radioactive materials, the control of beam producing 
apparatus, and the analysis of the health and safety aspects of radiation 
hazards affecting the patients, the investigators, and the innocent by- 
standers, 

The newest field of investigation is in the actions of radiations on 
living tissues, both normal and malignant, Not only does this throw 
light on the efficacy of radiation therapy, but is also of importance in 
adding to our information concerning the characteristics of malignant 
disease itself. Some of the influences of cell metabolism and the inter- 
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actions of hormones and chemotherapeutic agents on radiation sensi- 
tivity hold promise for future development, Though still in its infancy, 
this field of investigation is showing great promise in the explorations 
of dosage fractionation and the relative biological efficiency of differ- 
ent forms of radiation. 

Radiation therapy of cancer of the skin, lip, larynx, cervix and 
fundus has become well established as the definitive agent for curative 
management in a large proportion of cases. In many more, it is used 
as the primary method of choice in the hope that cure may be obtained, 
but with uncertainty as to whether palliation may be all that can be 
achieved, In frankly advanced malignancy, palliative radiation therapy 
often achieves amazingly long management of a variety of tumors. A 
fragmentary list of situations in which it may be of major importance 
is as follows: 

1. Bone: Pain, fracture, disseminated disease. 

2. Local: Pain, ulceration, tumefaction, delay of spread, bleeding, 
ascites, pleural effusion. 

3. Lymph Nodes: Ulceration, tumefaction, delay of spread, bleed- 
ing. 

4. Pulmonary Metastasis: Cough, bleeding, pain, venous obstruction. 

5. Lymphomas and Leukemias; Fever, malaise, local tumefaction, 
splenic enlargement. 

6. Indirect Hormonal Effect: Radiation to the ovaries. 

Enthusiastic though we may be to obtain total and unequivocal 
cures for malignant disease, the prolongation of useful and enjoyable 
life is an equally noble aim for the physician, 

We do not yet know how much more can be achieved with the 
further development of radiation therapy. There is little evidence that 
we can expect a great qualitative improvement in radiation effect, but 
much may be done in employing the most advantageous distribution 
of radiations, choosing the optimal radiation source for cach problem, 
and employing the full cooperation of radiological physics and radio- 
biology. Combined with expert clinical judgment and humanitarianism, 
the physician can hope to make long strides in the best interests of the 
cancer patient. We need to use fully the agents and techniques which 
are already at hand. If we continue to develop and use new methods, 
we can expect still further improvement in the control of the growth 
of cancer and in the alleviation of suffering due to it. 
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CANCER CHEMOTHERAPY * 


ALrrep GELLHORN 


Medical Service, Francis Delafield Hospital, New York, and the 
Department of Medicine, College of Physicians and Surgeons, Columbia University, New York 


Hue inclusion of a discussion of tumor chemotherapy in a 
lecture on the practical clinical aspects of neoplastic 

T disease is a recognition of the important problem pre- 
sented by widespread cancer. At the present time we 


@ in the medical profession have a major responsibility to 
make the diagnosis of malignant disease ever earlier and then to transfer 
our patient to a qualified surgeon or radiotherapist for curative treat- 
ment. At this particular moment in human history, however, it must be 
realistically acknowledged that only about one third of all patients with 
malignant neoplastic disease are alive five years after the diagnosis has 
been established. It has been estimated that assiduous and skillful appli- 
cation of currently available diagnostic and therapeutic measures could 
double the salvage rate and certainly this is a most worth while goal 
toward which to drive, But now, and in the foreseeable furure, we must 
also be concerned with the treatment of incurable cancer. 

The introduction of a presentation of the current status of cancer 
chemotherapy must emphasize that there are no drugs now available 


which can cure any disseminated neoplastic disease. In spite of this 
fact, drugs are useful and indicated in the medical management of a 
number of human tumors, Figure 1 presents those diseases in which, at 
some stage in their natural history, chemotherapeutic agents should be 
considered, 

A. Carcinoma of the Prostate: In patients who have demonstrably 
inoperable disease manifested by 1) an elevation of the serum acid phos- 
phatase, 2) osseous metastases, usually osteoblastic, or 3) clinically evi- 
dent soft tissue metastases, bilateral orchiectomy and the administration 
of 5-15 mgm, of stilbestrol daily or some other potent estrogen, is the 


* Presented at the Stated Meeting of The New York Academy of Medicine, November 4, 1954, as 
part of the Eighth A. Walter Suiter Lecture program. This meeting was arranged by the Committee 
on Public Health with the cooperation of the New York City Cancer Committee, as a Symposium on 
“Cancer What We Know Today” 

Studies of clinical cancer chemotherapy conducted at the Francis Delafield Hospital are supported 
in part by a grant from the National Cancer Institute, United States Public Health Service 
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Figure 1 


? treatment of choice. The combination of castration and estrogen has 
been demonstrated to be the most effective therapeutic regimen in this 
disease, leading to significant prolongation of life. 

B. Carcinoma of the Male Breast: ‘This is a relatively rare tumor 
and usually is recognized only after it has become incurable by surgery 
or radiotherapy. Like carcinoma of the prostate, the malignant cancer 

i cells arising in the male breast are androgen dependent and castration 

followed later by estrogen is indicated if the disease is widespread, Re- 
missions even more favorable than those noted in prostatic cancer can 
be anticipated after this regimen has been initiated, 

C. Carcinoma of the Female Breast: In this country, breast cancet 
in women is the most frequent of all malignant tumors with the excep- 
tion of skin epitheliomas. When the physician has determined that the 
tumor is inoperable due to distant spread or too extensive regional in- 
volvement, or when the disease is found to be metastatic after radical 
mastectomy, several therapeutic avenues are available. In premenopausal 
patients, castration is indicated, Radiotherapy is effective for the con- 
trol of regional disease and is preferable to hormones in the treatment 

, of disseminated disease which is only producing symptoms in a few 

well localized areas. When disease is both widespread and diffusely 


symptomatic, hormone therapy should be considered. In all age groups 
testosterone propionate in dosage of 300-600 mgm. weekly may be 
given, Fighty per cent of patients will receive symptomatic benefit 
from androgen therapy although only a small fraction will have signifi- 


; cant objective regression of tumor, When subjective benefit has been 
q obtained, the male sex hormone therapy can be more conveniently con- 
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tinued by methyl testosterone given sublingually. This route of admin- 
istration seems to avoid the hepatotoxic reaction of the drug which 
occurs occasionally when it is absorbed directly into the portal circu- 
lation. Virilization, salt and water retention and, rarely, tumor stimula- 
tion are general reactions which may accompany androgen therapy. 

In women well past the menopause, estrogens (usually stilbestrol) 
may be substituted for androgen. Again, subjective improvement is 
more frequently noted than is objective tumor regression. Edema, 
uterine bleeding and acceleration of tumor growth must be watched 
for on this regimen. 

D. Cancer of the Lung: Bronchogenic carcinoma is better pre- 
vented than treated in this day and age! Surgery and radiotherapy cure 
relatively few men (or women) with this cancer because, so frequently, 
it has permeated mediastinal structures when recognized or has metasta- 
sized distantly. Unhappily, available chemotherapeutic agents offer 
little. When tumor infiltration of the mediastinum leads to pressure on 
the great vessels interfering with the venous return to the heart and 
producing the signs and symptoms of the superior mediastinal compres- 
sion syndrome, intravenous nitrogen mustard may provide transient im- 
provement, This is shortlived unless radiotherapy, initiated at the same 
time, more effectively curbs tumor growth, The toxicity of nitrogen 
mustard is manifested by immediate nausea and vomiting and by depres- 
sion of bone marrow function. 

IE. Carcinoma of the Ovary: Chemotherapy is only indicated when 
surgery or radiotherapy is no longer advisable because of extent of dis- 
ease. This usually means a patient with marked ascites, extensive, 
palpable tumor masses, and evidences of cachexia, In this difficult 
therapeutic problem nitrogen mustard or preferably its near relative 
triethylene melamine will produce objective tumor regression and sub- 
jective benefit in about 25 per cent of the patients. Triethylene mela- 
mine or TEM is given by mouth in doses of 5 mgm. daily for three to 
four days. It produces very much less nausea and vomiting than HNe 
but does reversibly depress bone marrow function. The remissions 
achieved in those who do respond vary between six and eighteen months. 

F. Leukemia: Since the clinical features of the acute and chronic 
forms of this blood dyscrasia differ so tremendously, it is not surprising 
that the treatment must be varied depending upon the diagnosis. 

In acute leukemia, radiotherapy has practically no place. Only 
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chemotherapeutic agents are indicated and these still leave much to be 
. desired. Three agents are available; Cortisone, the folic acid antagonists 
such as amethopterin and aminopterin, and 6-mercaptopurine or as it is 
known commercially, Purinethol. These drugs have all been developed 
as anti-leukemic agents since 1947 and it can be confidently anticipated 
that new and more effective compounds will be made available from 
active research work now in progress, This is an important considera- 
tion in the decision to treat the disease now since prolongation of life 
is measured in months rather than years, 
Each one of the drugs can induce clinical and hematological remis- 
sions, In acute leukemia of children cortisone rapidly improves 60 to 
70 per cent of the patients treated. Because high dosage (100-200 mgm, 
daily) is required, the clinical manifestations of hypercorticism usually 
appear early. This is not too great a price to pay for the fall of a hectic 
temperature to normal, cessation of purpura, decrease in visceral infil- 
trations and return of appetite and sense of well-being. Inevitably, how- 
ever, exacerbations of the disease occur which respond progressively 
less well or not at all to the cortical steroid. In 50 to 60 per cent of 
children with acute leukemia amethopterin given in oral doses of 2.5-5.0 
mgm. daily causes remissions, The appearance of ulcers of the buccal 
mucous membrane or pancytopenia is evidence of toxicity of the 
drug which must be looked for. As with cortisone, dramatic remissions 
of disease can be achieved with this folinic acid antagonist which 
= miraculously may transform a moribund youngster to apparent normal 
: in a few weeks, Distressingly, also like cortisone, the disease relatively 
quickly becomes refractory to the compound and further administra- 


tion is ineffective. The most recent agent introduced is Purinethol or 


; mercaptopurine. In 30 to 4o per cent of the instances of childhood 
eS leukemia remissions are achieved when doses of 2-3 mgm. per kilogram 
of body weight are given by mouth each day, With time, in those 
3 patients who initially benefited, drug-resistant leukemic cells develop 
which make further treatment useless and hazardous, 
2 When the three drugs just mentioned are used serially together 
ao with appropriate supportive measures such as transfusions and anti- 
biotics, 50 per cent of children with acute leukemia will be alive at 
least one year after the diagnosis has been made. This fact is to be con- 
trasted with the 5 per cent one year survival of leukemic children prior 
to 1947. 
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The biology of acute leukemia in adults differs from that of chil- 
dren possibly because the disease is predominantly myeloblastic in the 
older age group and lymphoblastic in children. In any event the acute 
blood dyscrasia in adults responds far less regularly to the anti-leukemic 
drugs, only about 15 per cent showing hematological and clinical im- 
provement. Because bleeding manifestations are common together with 
constitutional reactions, the drug which offers the most in adult acute 
leukemia is cortisone. Although only rarely does the hormone produce 
significant change in the peripheral blood picture, it does induce symp- 
tomatic improvement frequently, 

The chronic leukemias present a far more favorable problem thera- 
peutically. One of the primary questions after the diagnosis has been 
made is the optimal time to initiate therapy, The consensus of hema- 
tologists at the present is to withhold treatment until symptoms appear. 
In other words treat the patient rather than his blood count. Conven- 
tional treatment of the chronic blood dyscrasias is by radiotherapy. 
Alternative and equally effective regimens using drugs are now avail- 
able. In chronic lymphatic leukemia the nitrogen mustard compounds 
are effective and TEM is the agent of choice, Using small daily doses, 
a titration can be carried out with the hemogram and the clinical status 
of the patient providing helpful end points, 

In chronic myelocytic leukemia, another drug, in addition to the 


mustard group, is available, This is Myleran which is only of value in 


this disease, Its administration may be followed (and usually is) by a 
reduction of the peripheral blood count to normal levels with an appro- 
priate modification of blood cell morphology, and a decrease to dis- 
appearance of the visceral infiltrations. Daily oral doses of 10 mgm. are 
followed by smaller maintenance dosage when remission has been 
achieved, Myleran, like most of the other drugs discussed, can depress 
hematopoiesis, 

There are certain generalizations to be made in the treatment of 
the malignant lymphomas which include Hodgkin’s disease and the 
lymphosarcomas. Unlike the leukemias there is evidence to indicate 
that the lymphomas may arise in a single focus and then metastasize 
rapidly, As with epithelial tumors this carries the implication that early 
diagnosis and aggressive therapy to localized disease may be curative. 
Bear this in mind when unexplained persistent and asymptomatic 
lymphadenopathy is noted either by your patient or by you in the 
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course of physical examination, Clinically localized malignant lympho- 
mas should be treated by cancericidal doses of x-ray, Chemotherapy 
has no place in the treatment of localized disease since currently avail- 
able drugs have not cured a single patient with these diseases. When 
the lymphomas are evidently disseminated and symptomatic, chemo- 
therapy may be reasonably considered. 

G. Hodgkin's Disease: Nitrogen mustard by intravenous adminis- 
tration may be given to patients with marked constitutional reaction 
such as high fever, asthenia, pruritus and profound anorexia. In 80 per 
cent of patients rapid subjective and objective improvement will occur. 
In individuals who are less acutely ill, TEM given on an ambulatory 
basis is frequently helpful. A more recently introduced relative of 
nitrogen mustard is thiol EPA or more formally, thiotriethylene phos- 
phoramide, This compound is given intravenously in doses of 5-10 
mgm. daily until the total amount has reached 50-70 mgm. No nausea 
or vomiting is produced, but depression of bone marrow function does 
occur. The exact place in the treatment of Hodgkin’s disease has not 
yet been assigned to this compound. 

H. Lymphosarcoma: The histological classification of the lympho- 
sarcomas has some clinical importance, The giant follicular type is rela- 
tively benign and responds well and for long time intervals to radio- 
" therapy or chemotherapy. The small cell or lymphocytic form of 
ba lymphosarcoma is more malignant than the giant follicular lymphosar- 


coma and less so than the large cell or lymphoblastic lymphosarcoma. 
This latter disease does not respond well to chemotherapy or radio- 
therapy when it is widespread and is associated with constitutional signs 
and symptoms, Recent incomplete observations suggest that thio TE-PA 
: may be particularly useful in therapy. 


I. Multiple Myeloma: An understanding of the natural history of 
this disease is a prerequisite to its medical management, Multiple sys- 
tems may be directly or indirectly involved by the tumor, Neurological 
complications may arise due to compression of the spinal cord by extra- 
dural neoplasm or peripheral neuropathy secondary to para amyloid 


a deposition in and about nerve sheaths, Hypercalcemia can occur as a 
: result of extensive skeletal destruction with changes in renal and cardiac 
function, Renal function can also be impaired by deposition of Bence- 
Jones protein in the tubules, The replacement of the bone marrow by 
the malignant plasma cells can lead to pancytopenia or depression of 
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any one of the formed elements, and skeletal pain, the symptom which 
is most distressing to the patient. 

The treatment of multiple myeloma depends upon the use of radio- 
therapy, chemotherapy and non-specific measures such as hydration 
and blood transfusions. Radiotherapy is valuable for the control of pain 
localized in a few areas, When the symptomatology is diffuse chemo- 
therapy with urethane and cortisone is the best available regimen. The 
urethane is given in daily oral doses of 2.4-3 grams together with 100 
mgm. of cortisone in divided amounts, Weekly examinations of the 
blood count are necessary in order to avoid hazardous depression of 
bone marrow function by the urethane, 

This completes a thumbnail sketch of clinical cancer chemotherapy. 
It is to be emphasized that the proper care of patients with widespread 
cancer must include attention to medical problems which may arise as 
complications of the tumor or unrelated to it, The application of gen- 
eral supportive measures, anti-tumor chemotherapy, palliative radio- 
therapy and surgery can be expected to provide an extension of the 
period of useful and comfortable living to patients with disseminated 
disease. 


MONTHLY PANEL MEETINGS ON 
THERAPEUTICS FOR THE GENERAL PHYSICIAN 


Fridays at the Academy — 4:30 P.M. 


First Meeting . . . Fourth Series . . . 1955-1956 


November 4, 1955 
TOXIC EFFECTS OF THERAPEUTIC AGENTS 
Moderator: PAUL REZNIKOFF 


ERRATUM 
In the September 1955 number of the Bulletin, on page 648, line 2, of the Trans- 
cript of a Panel Meeting on CURRENT CONCEPTS IN THE USE OF ANTI- 
BIOTICS, there is a typographical error in dosage of the intramuscular use of 
Terramycin, This should be corrected to read: “. . . the intramuscular preparation of 
Terramycin using 100 mg. every 12 hours .. .” We regret this error.—FEd. 
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THE PSYCHOLOGY OF DEPRESSION 
AND ITS MANAGEMENT 


Mortimer Ostrow 


Associate Neuropsychiatrist, Beth Israel Hospital; 
Assistant Attending Neurologist, The Mount Sinai Hospital, New York 


D 


. . . 

tl a) of the pathologic exaggeration of a normal function, 


EPRESSION is one of the common affective phenomena of 
4) daily living and it is also one of the most common symp- 
i toms of serious psychic illness, When a symptom consists 


esesesesesesiy Studies of physiology and pathology are mutually illumi- 
nating. The phenomenon of depression is therefore presented here in 
the contexts of both normal function and disease. The formulations 
offered are derived from observations made during psychoanalytic and 
< psychiatric practice and correspond fairly closely, I believe, to classic 
| psychoanalytic theory. The approach, however, is primarily clinical. 


DEFINITION AND DescriPpTION 


Depression is an affect. The word affect refers to the pure subjective 
feeling component of the somewhat more general concept of emotion 
which is often considered to include elements of thoughts, fantasies, 
wishes and prejudices, Affects in general may be divided into those that 
are pleasurable and those that are painful. Depression is clearly one of 
the latter group which includes also, for example, anxiety, guilt, shame, 
embarrassment, resentment and anger, The distinction between depres- 
sion and other painful affects cannot be made without resort to the use 


of some question begging term as sadness to characterize depression. 


Since the essence of every affect is a subjective and intangible sensation, 
' the definition of an affect can distinguish one from the others only by 
appeal to ancillary data such as physical concomitants, circumstances of 
evocation and behavioral consequences. In a sense then, the definition of 


depression will have to be completed by the remainder of this paper. 
Nevertheless there are certain visible signs by which an affect may 

declare itself to an observer. These signs become more pronounced and 

their number increased the more pronounced the affect. Depression is 


* Presented at a meeting of the Section on Neurology and Psychiatry of The New York Academy of 
Medicine, November 9, 1954. Manuscript received December 1954 
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usualiy betrayed by a fairly characteristic facial expression. It is usually 4 
accompanied by weeping especially when the subject is alone. A psychic . 


and physical inertia usually accompanies depression. The depressed 
individual is inclined neither to think, nor to imagine, nor to plan, nor 
to work, nor even to move, Such psychic and physical activity as does 
appear, is performed slowly and with a sense of great effort. Anorexia 
is fairly constant and in severe cases may be replaced by a positive 


aversion to food, or nausea, Unusual and unpleasant sensations may be 
referred to the gastrointestinal tract in instances of pronounced depres- 
sion, a frequent complaint being a sense of “gnawing.” The depressed 
individual will sometimes compare his “stomach” sensations to those 
which might be produced by some living organism restlessly churning 
about and clawing. Sexual desire is diminished in mild depression and 
completely abolished in severe depression. Sexual performance is often 
impaired as well. In some seriously depressed individuals the usual inertia 
is replaced by a visible restlessness which often precludes sleep, and it 


betrays a pronounced psychic agitation, Confessions of unwarranted or 
exaggerated guilt especially toward loved ones are common. In instances 
of serious depression there may be feelings of worthlessness and wicked- 
ness. Of course the greatest threat in cases of pathologic depression is 


suicide, There are no signs by which a physician can be assured in any 
given case that a suicidal outcome is not possible. In general it seems 
that suicidal outcomes are more likely in cases in which there is a family 
history of suicide or a previous personal attempt at suicide, However, 
the absence of such a history cannot be depended upon to exclude the 
possibility of suicide. 

‘The occasions upon which depression characteristically appears may 
also serve to distinguish depression from other painful affects. During 
the course of normal day to day living, depression is most frequently 
encountered following some serious loss or disappointment. The depres- 
sion following the death of a loved person is typical. Mild depression 
persisting a few days or weeks often follows childbirth especially among 
women who have enjoyed their pregnancy, Depression falls into the 
category of disease when it occurs in the absence of any overt loss or : 
when its persistence or severity is immoderate even though the precipitat- 
ing loss be significant. The sixth decade of life is the period in which 
pathologic depression is most likely to appear or is likely to be most 
severe if episodes of depression have occurred earlier. 
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FUNCTIONS AND NATURE 

Since depression is so obviously a component of normal daily life 
one may assume that it has a function. This problem may be approached 
by first considering the function of affects in general. | have suggested 
elsewhere that affects might be considered labels by which individuals 
might anticipate the results of any proposed course of action. Thus, 
given any set of environmental circumstances, the individual attempts 
experimentally to ascertain what opportunity these circumstances offer 
for the gratification of instinctual wishes. For example, a sexually active 
male, introduced to a woman he has not known before will automatically 
want to know what she would be like as a sex partner. He proceeds 
to imagine the liaison accomplished and as he does so becomes aware of 
an effect. The experiment is performed swiftly, almost instantaneously 
and none of it may arise to the level of awareness save for the affect. If 
the affect is a pleasant one, the individual may proceed to live out his 
fantasy. If on the other hand considerations of morality, propriety, or 
personal safety, or the difficulty of accomplishment veto the project, 
one of the negative affects appears in consciousness and the project is 
not only abandoned but often its consideration is not acknowledged. In 


this way the affect is used as a guide for ascertaining the suitability of 
environmental circumstances for the gratification of instinctual wishes. 
However, affects appear not only during experimental contemplation 
of proposed behavior, but also in the course of actual living. Just as the 
affect which appears during experimental contemplation determines 
whether that or a similar fantasy is to be pursued or elaborated on the 
one hand or whether an entirely different mode of procedure is to be 
used on the other, so the affect which appears during an actual experi- 
ence determines whether the individual shall strive to continue or in- 


tensify that experience or to change or replace it. 


In light of this discussion we may ask what kind of activity is antici- 
pated with the feeling of depression, and further, in what type of experi- 
ence depression is likely to appear. Merely by referring to the conditions 
under which depression appears in normal life we are able to offer 
prompt replies, Obviously, when the consequence of any act is the loss 
of something or someone which one loves, the individual is warned by 
anticipation depression. Also following the actual experience of loss, 
the affect of depression conspires to undo the loss or at least the impact 
of the loss. 
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We may now ask, what is the nature of the loss against which antici- 
patory depression warns us and which post hoc depression attempts to 
undo, Addressing ourselves once more to the occasions on which normal 
depression appears, the most obvious instance, we realize is the loss of a 
loved person, in psychoanalytic terminology, the love object. The love 
may be based on family ties as in the parent-child or in the sibling rela- 
tion, or it may be a romantic love. The loss may be occasioned by death, 
departure, separation or by rejection, Depression is equally likely to be 
concerned with a loss of the physical integrity of the person himself. 
Such losses include for example the amputation of a limb or the surgical 
removal of some organ which formed part of the individual’s mental 
image of himself, such as an eye or a breast. Even the realization of the 
gradual loss of youth as for example on the occasion of some biologic or 
chronologic landmark may be associated with depression. A loss of phys- 
ical attractiveness whether gradually by aging or abruptly by a disfigur- 
ing injury may be a cogent cause of depression. Capacity for sexual 
performance is thought of in the same way. Moreover since the in- 
dividual usually considers his social and economic status and his personal 
property to be in a sense a part of himself, their loss too may be asso- 
ciated with depression. It is interesting that even a loss of physical 
integrity or social prestige can be understood in terms of a loss of love 
object. In the first place the individual always reserves a sizable propor- 
tion of his capacity to love for himself, that is, for his body, his social 
position and his intellectual creations, Therefore a loss in any of these 
spheres may be considered a loss of love object. Secondly, since these 
features make for the individual’s attractiveness to others as a love object, 
a loss of any of them makes him less desirable to others and therefore 
less able to attract and hold a love object. 

However the situation is less simple in cases of neurotic or psychotic 
depression. Here we are often able to see no obvious loss, or a loss which 
is trivial, When individuals with pathologic depression come under the 
scrutiny of psychoanalysis, a fantasied loss of love object in any of the 
forms mentioned above is invariably seen. The fantasy of loss is usually 
the consequence of wishes for the destruction or desertion of the love 
object. An especially common though incredible fantasy of this type 
resembles the idea of killing the goose that laid the golden eggs. The 
individual becomes so desirous, and greedy with respect to the virtues 
and potential gifts of the love object, that he finds himself destroying 
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the loved person to acquire his virtues. The fantasy that the loss has 
actually occurred, while really a consequence of the unconscious wish, 
is often precipitated by some minor loss which the individual interprets 
as symbolic of the major deprivation for which he has wished, In such 
an instance the depression is disproportionately severe with respect to 
the magnitude of the loss which the individual considers responsible. 

Briefly, then, we may conclude that where there is depression, there 
has been a loss. Where the degree of depression is commensurate with 
the magnitude of the loss, we consider the depressive reaction to be a 
normal response. Where no loss at all is visible or where the degree of 
depression is disproportionately great, in the light of the actual loss, the 
depression is considered pathologic. 

If | have succeeded in establishing that the affect of depression is 
related to a loss, either anticipatory or post hoc, then I might with justice 
be asked how the elements of the depressive reaction can be understood 
to be specifically concerned with the loss of the love object. Since the 
affect itself is a painful one, it has the effect of urging the individual 
either to avoid or to attempt to undo the state of deprivation which it 
signals, The depressed individual has the conviction that relief is to be 
obtained only by a restitution of the loss and in no other way, While a 
state of depression may be succeeded by a state of determination, resolu- 
tion or ambition, the depression itself contains none of these other 
feelings. The depressed individual is in no mood to attempt to restore 
his loss by his own efforts but believes that the loss can be restored by 
the efforts of a loving person, who will protect, redeem and rescue, It is 
this attitude which is responsible for the discrepancy between the 
strength of the individual’s desires and the state of inertia which accom- 
panies depression. One is reminded of course, of the small child’s relation 
to its mother who alone can undo the child’s deprivations and can pro- 
vide for the child’s wants, Since in the first and second years of life, 
the child will accept no substitute for the mother, or at least for the 
adult who customarily takes care of it, we are led to suspect that the 
pattern of depression in response to the loss of a loved person, is first 
established in early childhood when the child has to learn that it is 
expected, naturally but inevitably to wean itself from dependence upon 
its mother. It is a fact that when depressed patients are psychoanalyzed, 
circumstances of the early childhood depression are reconstructed, Al- 
though these early depressions are often unnoticed, ignored or resented 
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by parents, occasionally parents are aware of a tendency to brood, sulk 
and be moody or mean, The characteristic facial expression of depres- 
sion, as well as the loss of erectness of posture, signify to every observer 
the individual’s need for external help and affection. When confronted 
with this signal, every individual feels the need to comply by offering 
gifts, consolation and affection. This need is so compelling that it is 
exploited both by legitimate social agencies and by unscrupulous swin- 
dlers and mendicants to obtain gifts. The compelling nature of this 
phenomenon is occasionally resented by the individual who is so 
obligated. There is the familiar story of a wealthy man, who upon being 
confronted by a beggar with a particularly sad story, instructs his butler, 
Get that man out of here! He’s breaking my heart.” Such resentment 
is more regular and more pronounced among the families of patients 
who are pathologically depressed and who respond not at all to the 
sympathetic efforts of those who love them to cheer them up. The fact 
that the patient doesn’t respond in the face of the stubborn demand 
implicit in his appearance and deportment, evokes resentment and anger 
in the family. 
The combination of miserable appearance and inertia together with 
a sense of helplessness, appears also in an entirely different syndrome of 
purely physical origin, namely, surgical shock. It is probably true that 
every element of this syndrome can be accounted for as part of a set of 
integrated neural and hormonal reaction patterns. It has occurred to 
many that the syndrome could be imagined to be purposefully devised. 
In the presence of physical injury so serious that the individual’s only 
chance for survival lies in complete rest and assistance from another in- 
dividual, the injured individual develops insuperable inertia and a miser- 
able, sympathy-evoking appearance, It seems reasonable to imagine that 
the resemblance between the syndrome of surgical shock and depression 
betrays a common origin in a phylogenetically inherited response pattern 
devised for the purpose of enforcing a dependent relation of the subject 
individual to another person. 


‘Tue Rove or Accression anp GUILT 
A frequent component of normal depression and a constant com- 
ponent of pathologic depression is an aggressive tendency. Considering 
the formulation offered above, that depression is the response to depriva- 
tion of a love object and includes a wish for its restoration by the agency 
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of some loving individual, one may be surprised to find that hostility 1s 
a significant element in the syndrome, However if we note that it occurs 
constantly in pathologic depression and if we assume that the extent to 
which it appears in a so-called normal depression is related to the degree 
of psychopathology included in such a depression, we will obtain a clue 
about the meaning of the aggression and also about the nature of pa- 
thologic depression. It will be recalled that the essential difference be- 
tween a pathologic depression and a normal depression is that a normal 
depression is a response to a real loss, while in pathologic depression, 
either no loss is evident to the observer, or any loss which 1s evident is 
trivial in contrast to the profundity of the response evoked. We may 
infer, and this inference is confirmed by clinical observation, that in 
cases of pathologic depression, the loss is either wholely or largely a 
fantasied loss—any loss preceding the depression being merely a symbol 
for a more serious loss in fantasy. Now why should an individual be 
troubled by the fantasy of a serious deprivation? Clinical psychoanalytic 
observation discloses that pathologic depression is regularly preceded by 
fantasies, and often not very well disguised acts of aggression directed 
against the love object. At a given point, either because of the achieve- 
ment of certain quantitative thresholds within the psyche, or as a result 
of some actual loss which is taken as a symbolic demonstration that the 
wished for destruction has actually taken place, the depressive reaction 
sets in, In a sense a certain amount of aggression exists in all erotic ties 
and to a certain extent at least, every loss of a love object, no matter 
how real and actual, is symbolic of the attainment of a wish. 

If the suggestion I made above, to the effect that the purpose of de- 
pression is to obtain restitution of the love object, then it should follow 
that depression automatically cancels any aggression against the love 
object. The sense of helplessness and the inertia almost seem to guarantee 
that that effect will be achieved, To explain the persistence of aggression 
within depression, we may turn to one of Freud’s most brilliant obser- 
vations which he called “the return of the repressed”, This is a fairly 
universal phenomenon but it is especially striking in outspoken cases of 
neurosis. Freud observed that when he had succeeded in recognizing 


the instinctual drive, that was struggling against repression, and against 
the measures adopted by the individual to defend himself against the 
appearance in consciousness and the execution of this drive, he was then ' 
astonished to discover that the defensive measure itself often served as 
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the vehicle for the very drive which was repressed. The classic example 
of this appears in the case of the fanatic moralist who insists that the 
public be protected against obscenity by censorship of the press, and 
then has himself appointed to a committee to examine all printed mate- 
rial which is suspected of obscene content for the purpose of censor- 
ship. It is clear that his intense concern for the morality of society, is 
a reflection of his difficulty in controlling his own wish to derive 
pleasure from pornography. By sitting on a committee of censors, he 
not only satisfies his conscience and acquires a feeling of righteousness 
but simultaneously gratifies the wish for enjoyment of pornography 
against which he struggles so hard and which he denies everyone else. 
One may observe a similar situation among anti-vivisectionists. Here 
are individuals with such difficulty in controlling their wish to kill fel- 
low humans that they become fanatic protectors of the lives of lower 
animals, hey project their own sadistic wishes upon the physiologists 
who use experimental animals and attempt to prevent experimentation 
upon living animals, Of course, if they were successful, the ultimate 
sufferers would be their fellow humans against whom their unconscious 
aggressive wishes are directed in the first place. 

To return to the subject of pathologic depression, we may explain 
the persistence of aggression after the depressive reaction has set in, as 
an instance of the return of the repressed, True, physical assault does 
not occur and almost all rebukes are directed against the individual him- 
self, the loved ones who are concerned about him being spoken of 
most respectfully. Nevertheless passive resistance is recognized as a 
powerful tool of aggression. As noted above, the pathologically de- 
pressed individual, by his unresponsiveness to the most extravagant 
efforts of his loved ones, tortures these very loved ones before whom 
he pretends to be so humble, In such cases, it is usually apparent to the 
consulting psychiatrist that the family is much more eager to obtain ut 
medical assistance than the patient. This torturing of the family is a 
part of every pathologic depression and those normal depressions which 
were preceded by significant amounts of hostility to the person lost. 
Thus the aggression towards loved ones in pathologically depressed ‘ 
individuals represents the same aggressive tendency which existed to- 
wards them before the onset of the depression and can appear during 
depression only because it has circumvented the inhibitory effect of the 
depressive syndrome. Such aggression as may become apparent even to 


Bull. N. Y. Acad. Med. 


J 
: 


THE PSYCHOLOGY OF DEPRESSION 765 


the patient may be utilized by him. He may scold his family for failing 
to provide him with the gratification he wishes. The sense of shame and 
the humiliation which necessarily accompany depression may become 
associated with the aggressive tendency and give rise to a bitterness and 
meanness in the patient, 

The most dangerous and most striking aspect of aggression in the 
depressed individual is the self-directed aggression. The patient scolds 
himself, starves himself, will not permit himself any enjoyment, rejects 
any erotic approaches and finally may commit suicide. Such behavior 
is considered to be aggression directed against the self because it is clear 
that the patient does to himself what psychoanalytic investigation dis- 
closes he wants to do to others, It is interesting to note that the same 
aggression against the self which becomes so obvious during depression, 
can be observed even when the patient is not depressed and especially 
when he is hypomanic. Thus we may infer, that aggressive tendencies 
towards others and towards the self exist together in the individual 
prone to depression, When he is depressed the aggression against others 
seems to be more inhibited and the aggression against the self reinforced, 
while during a hypomanic state, the aggression against the self is attenu- 
ated and the aggression against others is facilitated. The agitation which 
appears in many cases of prononunced depression and in mania is de- 
rived from this aggression and may be considered an attempt to dissipate 
it harmlessly, 

Another prominent component of the depressive syndrome is the 
affect of guilt. The pathologically depressed individual reproaches him- 
self for failure to be adequately just and loving, for being a drain on 
the family resources and for all sorts of wickedness of which he seems 
to be innocent. It is only when one becomes aware of the aggressive 
unconscious fantasy that one understands the justice behind the self 
reproaches. We must remember that depression has the purpose of dis- 
couraging acts which would result in significant loss to the individual. 
However, any given act need not be restrained by only one controlling 
mechanism. There is another device which has the function of con- 
trolling destructive acts directed by one individual against other mem- 
bers of his group or against humans in general, even where no significant 
personal loss is involved—that is the guilt mechanism, Therefore any 
hostile wish against a love object necessarily activates both the depres- 
sive and the guilt mechanisms, The association of guilt with depression 
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arises not from any necessary dynamic relation between the two, but 
from the circumstance that both are activated by the same pathologic 
wish fantasy, namely, the wish to destroy the love object. The principle 
effect of the guilt is to facilitate the suicidal tendency by turning the 
outward-directed aggression back upon the subject, thus gratifying the 
hostile wishes and the need for punishment, in the same act. 

Most Christian and Jewish funeral services include the repetition of 
the following verse from Job: “The Lord has given and the Lord has 
taken, blessed be the name of the Lord.” While the repetition of this 
verse is generally understood to be a gesture of resignation which it 
obviously was in its original context, it seems to me that it has an addi- 
tional meaning. It is as though the bereaved individual were assuring 
himself and others that it was not he who was responsible for his loss, 
but the Lord. It is as if he were saying, “The Lord created him and it’s 
his job to sustain him, and if he didn’t, I cannot be held responsible.” 


Mope or REsoLUTION 


The foregoing constitutes a fairly hopeless picture of depression and 
the number of vicious circles implied suggests that there is a spontane- 
ous tendency for depressions to become more severe. And yet it is well 


known that depressed individuals recover, often spontaneously. More- 
over since depression is an affect which appears normally, there must 
be some normal mechanism for dissipating the depression and arranging 
for succession by another state of mind. Freud discovered several such 
mechanisms and | shall present some of the most important. Freud 
noticed that mourning was not simply a mental state which the individ- 
ual experienced passively. The most important aspect of mourning is 
the psychic task of dissolving all emotional ties with the lost love object. 
This task is accomplished laboriously and painfully by reviewing men- 
tally all gratifying experiences which were recorded in memory. As 
each experience is recalled, the affect associated with it appears in con- 
sciousness and is followed by sadness at the thought that the experience 
will never be repeated. When this task has been completed the work 
of mourning is over and the depression accompanying it is lifted. When 
however a significant amount of aggression is incorporated in the mem- 
ories so that their recollection gives rise to guilt, the guilt may halt 
or slow the mental reviewing process so that the depression persists 
for an unusually long time. Since in cases of pathologic depression, 
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the onset of depression follows aggressive fantasies directed against the 
love object and since the depression itself occurs in response to the 
phantasy of separation from the love object, this process of dissolution 
of ties cannot proceed because of large amounts of guilt liberated when- 
ever this psychic reviewing process is initiated, While this is an active 
psychic task and while the affective experience appears in conscious- 
ness, it is driven by unconscious sources so that it neither requires nor 
waits upon voluntary resolution. 

The second device for overcoming depression is the substitution of 
a new object for the one lost. This is seldom successful until a certain 
amount of dissolution of ties has already been accomplished. Thus the 
death of one parent will often be followed by increased affection for 
the other; the death of either parent may be followed by increased 
affection for a child and the death of a mate followed by a second 
marriage. Various customs of naming children after parents or grand- 
parents are derived from the tendency to substitute one object for 
another, 

One particular instance of this substitution of a new object for one 
that was lost is the use of the self as the new object. One can frequently 
observe that following the death of the husband, the widow adopts his 
mannerisms, character traits, activities and values and sometimes even 
his appearance as well. She may take over his business and some of his 
social activities in an attempt to recapture within herself the person 
whom she has lost, In a similar fashion a child will identify with a dead 
parent especially if the parent is of the same sex. In this manner the 
bereaved individual becomes in a sense independent of the love object 
and can continue to obtain erotic gratification by loving those traits 
in himself which he has taken over from the lost object. This gives rise 
to self love and is one of the bases of what Freud called narcissism. 

It was mentioned above that often the work of dissolution of ties 
during mourning is slowed down or halted by the recollection of aggres- 
sive fantasies which induce guilt which, in turn, inhibits the work of 
mourning. On such occasions there may be an effort to expiate the 
guilt so as to permit the work of mourning to continue, This guilt 
expiation is accomplished by any of a number of well known pro- 
cedures such as ritualized religious penitence and prayer, by charity 
and by self castigation and sacrifices. Although not directly concerned 
with undoing the deprivation, these measures can facilitate that process. 
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I have just described the device for facilitating recovery from de- 
pression which is called identification, that is, the mechanism by which 
the depressed individual acts as though he were the lost love objecy. 
The psychodynamic mechanisms by which identification is accom- 
plished are complex and not well understood. Suffice to say that under 
psychoanalytic scrutiny, it often appears that identification is accom- 
plished by the fantasy of incorporating the lost object into one of the 
body cavities and among depressed subjects particularly by the fantasy 
of eating and swallowing the lost object. During analysis, the anorexia 
and other gastrointestinal subjective symptomatology which are char- 
acteristic of depression, are readily seen to be correlated with such 
fantasies of identification by oral incorporation. While this sounds like 
a rather bizarre idea to those who are unfamiliar with unconscious 
processes and fantasies, the reader can be assured that it is a particularly 
commonplace fantasy, especially among the depressed patients. One 
can imagine that the aggressive tendencies mentioned above may come 
to serve the interests of these incorporation fantasies, This is, however, 
not an unmixed blessing because as soon as the aggressive tendencies are 
utilized they give rise to guilt which in turn inhibits the utilization of 
the identification technique for recovery. 

It was noted above that in the depressed patient the aggressive 
tendency is often directed against the self. An all too frequent outcome 
of this self-directed aggression is suicide. While the erotic wishes which 
are responsible for the feeling of deprivation, strongly oppose the 
suicidal drive, the latter occasionally becomes associated with the fan- 
tasy of reunion with the lost object by death. This fantasy whether 
unconscious or conscious makes the suicide drive practically irresistible. 
Suicide wishes also promise to satisfy the guilt arising from aggressive 
wishes towards others. For these reasons, suicide offers itself to the de- 
pressed individual as a particularly satisfactory method of resolving his 
depression. 

I shall mention only one more device used to facilitate recovery 
from depression, This is the fantasy of rebirth. The idea that one can 
be born anew, and make a fresh start in life, is a fantasy which is com- 
mon among children and can be detected in unconscious form among 
most adults, Attempts to start afresh are not uncommon as conscious 
resolutions, and analysis discloses that the unconscious fantasy motivat- 
ing the wish to start afresh, is usually a fantasy of rebirth. Sometimes 
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the rebirth fantasy becomes associated with a suicide drive so that the 
depressed individual comes to believe that he will be born anew by 
killing himself, More often appearance of a rebirth fantasy in depression 
has a therapeutic effect and it may sometimes presage recovery. 
It should be understood that none of these processes aiming at the 
resolution of the feeling of deprivation is the sole occupant of the 
psychic scene, In most cases, many or all of these mechanisms and others 
are utilized simultaneously or in an overlapping consecutive fashion, 
When they are mutually facilitating, recovery may be especially prompt 
but it may be delayed when these various components of the recovery 
process work at cross purposes, Probably the only process which is 
indispensable is that of dissolution of ties. The other processes perhaps 
é cannot begin until a certain amount of dissolution of ties has been 
effected. While they may facilitate that process they cannot be substi- 

tuted for it. From the foregoing it may be anticipated that the course 

and prognosis of depression are not easily predicted. Similarly its man- 

agement must depend in each case upon the specific clinical picture. 


MANAGEMENT 


Cases of normal depression require no specific treatment since they 

usually resolve spontaneously in a period of a few weeks or months. 

The methods by which recovery is accomplished include those listed 

above, namely, dissolution of ties, substitution of objects, identification 

with the object, undoing guilt and fantasies of rebirth, When a certain 

i amount of the work of mourning has been accomplished, consolation 
and assistance from others are usually welcome and the process of re- 
covery facilitated. It should be emphasized, however, that a definite 
amount of time is required for the accomplishment of this mourning 
work and that the speed at which the work is performed and therefore 
its duration, are highly variable from individual to individual for rea- 
sons that we do not understand and which obviously have to do with 
the constitutional endowment of the individual, Nevertheless formalized 
mourning rituals, such as are offered by religion are often useful in 
keeping the psychic recovery process on the right track. 
With pathologic depression, however, the problem is considerably 
more difficult. Realizing that most pathologic depressions terminate 
sooner or later spontaneously, one may be inclined to temporize, wait- 
ing for a spontaneous recovery, There are a number of objections to 
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such an approach. In the first place the patient may commit suicide 
while the doctor is waiting for his recovery, When a patient is really ° 
determined to do so, even hospitalization with close supervision may 
not prevent him from accomplishing his purpose. Second, a depression 
may last a number of years and during this time the patient is not only 
unproductive but is actually a great financial burden to his family. If 
treatment can shorten the period of depression, then obviously it should 
be used, Finally, there are some depressions which continue for many 
years, in fact for the rest of the patient’s life. Since one cannot predict 
at the onset the probable duration of a depression, the pathologic de- 
pression should be treated as soon as the diagnosis is made. 
Fortunately, most pathologic depressions respond promptly and well 
to electric shock treatment. I shall not discuss the indication for, the 
hazards and the technique of treatment; however, its effect is often 
dramatic and it is especially valuable when the depression is not pre- 
cipitated by a real loss which must be faced again after the termination 
of treatment. When there has been a significant real loss, the depression 
returns almost as soon as the amnesia, which is regularly produced by 
electric shock treatment, disappears. How electric shock treatment 
achieves its effect has been the subject of much speculation but no real 


knowledge. | may mention in passing, that it is my opinion, that the e 
entire structure of psychic fantasies including aggressive wishes against : 
a love object followed by the unconscious conviction of destruction 

of that object or desertion by it, is dissipated by the treatment. If the 

fantasy life is reorganized around a new nucleus, then the patient stays 

well for a while, If on the other hand, the depression has been precipi- 

tated by a real loss or if the patient has a tendency to fall into the 

psychic pattern leading to depression as though into an inescapable 

psychic rut, the electric shock treatment has less chance of being effec- 

tive. Aside from the hazards of fracture or other physical accident, 

electric shock treatment has only one other serious shortcoming; that , 
is, its failure to prevent subsequent depressions or even to lengthen the 

interval between periodic depressions. Accepting this limitation, one 

should try electric shock therapy in every serious case of pathologic . 
depression when there is no physical contraindication, 


Does psychotherapy have any place in the management of depres- 
sion? If we confine ourselves to the question of management during 
depression rather than during intervals, then it would seem to me that 
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the indications for psychotherapy are: 1) Those cases who have had 
adequate trial of electric shock treatment and who have either not re- 
sponded or who have relapsed within a few weeks; 2) Those cases in 
whom a physical contraindication to electric shock treatment exists; 
3) Those cases in whom depression is only slight or moderate, particu- 
larly when it is not too disabling, and when frequent recurrences and 
chronicity make the depressive tendency rather than any single episode 
the target of treatment. The chief hazard in psychotherapy is that of 
suicide, Hospitalization is not an answer to the problem for several 
reasons. One is that good authentic psychoanalysis is available within 
relatively few institutions. The second is that in the case of a particu- 
larly persistent patient, even hospitalization will not prevent suicide. 
Third, let us consider an individual who is seriously depressed and 
occupied with suicidal fantasies, but is nevertheless able to carry along 
in his vocation and to a certain extent even socially at an acceptable 
level. When such a patient does not respond to shock treatment, if he 
is hospitalized for psychotherapy, the very fact of removing him from 
his home and job to be hospitalized may make him sufficiently desperate 
to pass from suicidal fantasy to suicide itself. Finally, hospitalization 
may be economically ruinous to the patient and to his family, Under 
such circumstances the psychiatrist has first to weigh the possibility 
of suicide against the disadvantage of prolonged mental hospitalization. 
The decision is often a difficult one to make and different psychiatrists 
may reach different conclusions in the same case. If one is risking 
suicide by extra-mural treatment, the family should be notified and their 
approval obtained, if that is possible within the strictures of the thera- 
peutic relation, 

There are several forms of psychotherapy. In depression the simplest 
form of psychotherapy consists of the therapist’s offering himself to 
the patient as a substitute for the lost love object. In a few cases of 
depression which are not too severe and which are about to remit, this 
procedure alone may suffice. However, most cases of pathologic de- 
pression do not wait for a love object to appear; when they are ready 
for one they manage to find it. Then there are the various interpretative 
types of therapy of which the most elegant and indeed the only defini- 
tive type is psychoanalysis. If interpretive psychotherapy is to be offered 
at all in pathologic depression, intensive authentic analysis is the treat- 
ment of choice. Analysis facilitates the spontaneous recovery process 
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by bringing to consciousness and thereby loosening the inhibitions stem- 
ming from aggressive fantasies and feelings of guilt. This procedure re- 
quires the active cooperation of the patient; it requires patience on the 
part of the patient and his family. Since several months, or even years, 
may elapse before the patient emerges from depression, if competent 
psychoanalysis is to be obtained there must be ample financial resources. 
If spontaneous recovery requires a period of months to years, then how 
can one know that the treatment is responsible for the recovery rather 
than spontaneous forces? To my knowledge there are no adequately 
controlled statistical studies of the effects of authentic psychoanalysis 
on depression. However, one should not completely ignore the subjec- 
tive impressions of the psychoanalyst who follows psychic progress in 
his patient, becomes aware of the harbingers of recovery before there 
is an overt sign of improvement and is able to see that each step in the 
recovery process follows the interpretation of the immediately preced- 
ing fantasy material in the same way that improvement occurs in cases 
of psychoneurosis, One may be more convinced of the efficacy of 
analysis if the therapeutic procedure prevents recurrences in a patient 
previously subject to attacks of depression. To accomplish this the 
analysis must usually be carried past the point of recovery from depres- 
sion well into the period of normality, Certainly if a hypomania follows 
the depression the hypomania must be completely analyzed, I believe 
that there is enough cumulative experience to warrant the belief that 
authentic psychoanalysis can facilitate the termination of pathologic 
depression and prevent its recurrence. 

Given a patient subject to recurrent depressions, can anything be 
done during the interval when he is free from depression? Prophylactic 
single electric shocks at intervals of about a month have been advocated 
by some and statistical proof of the efficacy of this procedure has been 
adduced, When one contemplates the number of shocks that would be 
given over the course of a few decades at this rate, one might be less 
sanguine about the innocuousness of this procedure. Moreover, one 
should not underestimate the value of the normal flow of instinctual 
drives and their derivative fantasies for the richness and meaningfulness 
of living. Periodic electric shock means periodic disruption of this nor- 
mal flow so that although a major breakdown may be prevented, the 
cost in terms of inner satisfactions of living may be excessive. 

A more constructive approach to the prevention of relapses is thera- 
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peutic psychoanalysis. Of course, there are drawbacks to this proced- 
ure. The cost in terms of both time and money is great, though certainly 
it is not excessive when measured against the results obtained. Secondly, 
psychoanalysis can be accomplished only when driven by motivation. 
Though the patient may be desperate when depressed, the same indi- 
vidual is often irrationally confident of the permanence of his recovery 
once he has emerged from the depression, Therefore he will have no 
motivation for initiating treatment when well and will discontinue treat- 
ment which was begun in a depression, Finally, one or more full cycles 
of depression and recovery may have to be traversed before the analysis 
can be successfully completed. However, if these obstacles can be sur- 
mounted and a good analysis completed, the results in terms of both 
immunity to relapse and undoing the neurotic aspects of the interval 
personality, cannot be surpassed, 


SUMMARY 


Depression is an affect which appears either in response to the loss 
of a love object or in anticipation of some act which would result in 
the loss of a love object, The characteristic psychic and physical com- 
ponents of the depression syndrome can be understood as devices to 
compel protective acts on the part of those who love the patient. When 
depression follows an externally imposed significant loss, it may be 
considered normal. When it follows no loss or a trivial loss it is patho- 
logic. In such a case, the depression is provoked by the unconscious 
fantasy that a wish to destroy or injure the love object has been realized. 
However, the ensuing depression is usually not successful in terminat- 
ing the hostile tendency which continues to express itself against love 
objects in passive and indirect ways, and because of the guilt which 
the aggression evokes, reflexively in self-destruction. 

Depression drives the process of dissolution of ties in such a way 
that something of the lost object remains by means of a process of 
identification. Normal depression requires no treatment and neither can, 
nor should be circumvented. The management of abnormal depression 
depends upon such factors as danger of suicide, accessibility of the 
patient to psychotherapy, the presence of contraindications to electric 
shock therapy and the chronicity of the depression. In general, abnor- 
mal depression is most rapidly dissipated by electric shock therapy, 
while the propensity to recurrent depressions and the mterval neurotic 
personality will be most effectively treated by psychoanalysis, 
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SECTION ON 


Abstracts of Papers** 


Presented at the Meeting, January 19, 1955, at The New York Academy of Medicine 


M, LANDY 


MICROBIOLOGY* 


The Immunological Properties of the Isolated Vi and O Antigens of 
Salmonella Ty phosa 


Maurice LANby 


Army Medical Service Graduate School, Washington, D.C. 


Among the antigens of Salmonella typhosa 
thus far identified, the Vi and 0 antigens 
are considered the two most essential in de- 
termining its pathogenic and immunogenic 
character. The 0 antigen is held to be large- 
ly responsible for the toxic attributes of the 
organism while the Vi antigen appears to be 
required for the invasive activities of viru- 
lent typhoid bacilli. The Vi antigen in the 
absence of the 0 is sufficient to protect mice 
against with 
strains of S. typhosa, In recent years this 


effectively infection virulent 
laboratory has been concerned with the im- 
provement of antityphoid immunizing agents 
and major emphasis has been directed to- 
ward the isolation and characterization of 
the Vi and 0 antigens with a view toward 
their ultimate use as a purified substitute 
for typhoid vaccine. 

Employing an ethanol-salt fractionation 
procedure Vi antigen was isolated from sev- 
eral V form Enterobacteriaceae including 
certain strains of Escherichia coli, Paracolo- 
bactrum ballerup and S. typhosa. The iso- 
lated antigen is a viscous acidic polymerized 
polysaccharide with a high content of acetyl 
groupings and probably is composed of units 


* Thomas P. Magill, Chairman, Maclyn McCarty, 


Secretary 


** Manuscript received June 1955 


of N-acetylaminohexuronic acid. The puri- 
fied Vi antigen, derived from E. coli, ex- 
hibits a high degree of serological activity 
and specificity in hemagglutination, comple- 
ment-fixation and quantitative precipitin 
tests with Vi antibody, It is markedly effec- 
tive in the protection of mice against chal- 
lenge with virulent strains of S. typhosa, and 
is antigenic for mice, rabbits and man, evok- 
ing the production of antibody reactive with 
Vi antigen and Vi strains of S. typhosa. In 
addition such antibody possesses mouse pro- 
tective potency. The antigen is as effective 
as Vi typhoid bacilli in absorption of mouse 
protective potency from Vi antisera. Ap- 
proximately 95 per cent of human beings 
receiving a injection of 40 
micrograms develop Vi antibody while larger 
amounts or multiple injections of antigen 


subcutaneous 


do not appear to further increase antibody 
levels. Antibody developed in response to a 
single injection may persist for periods up 
to two years in contrast to the rather rapid 
disappearance of Vi antibody following re- 
covery from typhoid fever. 

The somatic or 0 antigen (endotoxin) of 
S. typhosa was isolated from the 0 variant 
strain 0901 by extraction of viable bacilli 
with trichloroacetic acid and fractionation 
of the extract by ethanol-salt and am- 
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monium sulfate procedures, The purified 
antigen thus obtained is a phosphorylated 
lipopolysaccharide containing approximately 
66 per cent polysaccharide, 33 per cent lipid 
and only 0.6 per cent nitrogen, most of the 
latter being attributable to hexosamines. This 
lipopolysaccharide shows high activity and 
specificity in various in vitro immunologi- 
cal procedures. It completely precipitates 0 
agglutinins from typhoid antisera, and ag- 
glutinin nitrogen and precipitable antibody 
nitrogen values for such sera are in good 
agreement. The serological specificity and 
agglutinative activity of erythrocytes coated 
with the lipopolysaccharide are entirely 
comparable to those of intact typhoid bacil- 
li. The antigen protects mice against chal- 
lenge with the 0901 and Panama Carrier 
strains of S. typhosa and is strikingly ef- 
fective in evoking antibody production in 
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rabbits and in man. The isolated lipopoly- 
saccharide also possesses to a high degree 
those biological properties, such as lethality 
for mice and rabbits, pyrogenicity, and activ- 
ity as a preparing and provoking agent in 
the local and generalized Shwartzman re- 
action, commonly attributed to the endo- 
toxins of gram-negative bacteria. 

When compared with the conventional 
typhoid vaccine in field trials in human be- 
ings, the isolated Vi and 0 antigens admin- 
istered as a single injection of 40 and 20 
micrograms respectively, stimulate 
significantly greater 0 antibody levels and 
far greater Vi responses than a series of 
three injections of typhoid vaccine, indicat- 
ing that on the basis of specific antibody 
responses, the activity of the purified anti- 
gens is superior to that of the bacillary 
vaccine, 


each 


POSTGRADUATE RADIO PROGRAMME OF 
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Infection and Immunity in Experimental Typhoid Fever 


Georrrey 


Army Medical Service Graduate School, Washington, D.C. 


Although immunization against typhoid 
fever has been carried out on a large scale 
for a half century, no controlled studies on 
its effectiveness in man have been recorded 
to date, Extensive studies carried out in 
small laboratory animals have provided a 
mass of information on the relative capaci- 
ties of different types of typhoid vaccine to 
protect these animals (e.g., mice or guinea 
pigs) from systemic infection induced by 
parenteral inoculation of typhoid bacilli. 
Much information has been accumulated on 
antigens of the typhoid bacillus which can 
be demonstrated either by test-tube tech- 
niques or by challenge and protection ex- 
periments in small animals. 

However, the analogy between the mouse 
and man is not sufficiently close to justify 
transferring conclusions from one to the 
other. Since a number of different types of 
typhoid vaccine have had their strong ad- 
vocates and opponents, and since several re- 
cent experiences (particularly those con- 
cerning British troops in the Middle East) 
have cast doubt upon the effectiveness of 
typhoid vaccine, it has appeared necessary 
to reexamine infection and immunity in 
typhoid fever, using primates as the experi- 
mental animal. Since it is not practical to 
carry out such experiments in man, the 
chimpanzee has been employed in accordance 
with successful findings reported 40 years 
ago by Metchnikoff and Besredka, Our group 
has established oral infection in chimpanzees, 
resulting in the development of a period 
of fever, bacteremia, and pathological 


changes essentially identical to those ob- 
served in human typhoid fever. Immuniza- 
tion with whole vaccine, followed by a chal- 
lenge with a homologous strain of S. typhosa 
shortly after a booster dose of vaccine, has 
resulted in apparent complete protection of 
the immunized animals, in contrast to an 
approximately 80 per cent infection rate 
observed repeatedly in the unimmunized 
animals. On the other hand, in one prelimi- 
nary experiment purified Vi antigen yielded 
only partial protection, and purified typhoid 
O antigen gave no protection. 

Antibody studies on control and immun- 
ized animals have shown the expected re- 
sponses; instances of subclinical infection 
and the carrier state have been observed, 
and histopathological studies of infected 
animals are being carried forward. Prob- 
lems as yet unsolved, such as: 

a. How long does vaccine protect? 

b. Will vaccine protect against hetero- 

logous strains? 

ec. Will a different type of vaccine pro- 

tect? 

d, And can protection be achieved by 

isolated antigens? 
will be pursued in the near future. 


These experiments in protection of chim- 
panzees with typhoid vaccine, along with 
a controlled field study of typhoid vaccine 
carried out in Europe this year, may even- 
tually help to clear up the recent widely 
expressed doubts concerning the effective- 
ness of typhoid vaccine. 
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antispasmodics 
have failed 


204 OF 240 PATIENTS GET “GRATIFYING TO COMPLETE” RELIEF ** 


240 paTmwrs —in three separate groups—-with a variety of 
functional disorders, were placed on Bentyl therapy. Patients 
selected for treatment with Bentyl had not received satisfactory 
relief from other antispasmodic drugs. 


204 parienrs experienced “gratifying to complete” relief of 
thelr symptoms ... there was virtual freedom from side effects. 
The consensus of the three clinicians who conducted the in- 
dividual studies was: “this compound (Bentyl) compares more 
than favourably to any ether antispasmodic and it should be 
included in our therapeutic arsenal.”* 


For Sart, errective of nervous gut-— prescribe Bentyl, 


17:224-6, 19624 3. Dereme, L.: Conadion Med, Aven. J. 1903. 


Ra Information 


Bentyl 


Bentyl affords direct (musculo- 
tropic) and indirect (neurotropic) 
spasmolytic action. Benty! pro- 
vides complete and comfortable 
relief in smooth muscle spasm; 
particularly in functional G.I. 
disorders, in irritable colon, 
pylorospasm, biliary tract dys- 
function and spastic constipation. 


Composition: 

Each capsule or teaspoonful (5cc.) 
contains 10 mg. of Benty! (dicy- 
clomine hydrochloride). 


Benty! with Phenobarbital adds 
15 mg. of phenobarbital to the 
preceding formula. 

Benty! Repeat Action with 
Phenobarbital Tablets contain 
10 mg. of Bentyl and 15 mg. of 
phenobarbital in the outer coat- 
ing, and 10 mg. of Benty! in the 
enteric-coated core. 


Dosage: 

Adults —2 capsules or 2 teaspoon- 
fuls of syrup, t.i.d. before or after 
meals. If necessary repeat at 
bedtime. 

Benty! Repeat Action with 
Phenobarbital Tablets—1 or 2 
tablets at bedtime,or every eight 
hours as needed. 


In Infant Colic — % to 1 tea- 
spoonful, ten to fifteen minutes 
before each feeding. 


Supplied: 
Bentyl—In bottles of 100 and 500 blue 
capsules, and as Bentyl Syrup. 
Benty! with Phenobarbital—In bot- 
tles of 100 and 500 blue-and-white 
capsules, and Benty! Syrup. 
Benty! Repeat Action with Pheno- 
barbital Tablets— bottles of 100 and 500. 
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Vallestril, brand of 
methallenestril, 
insures maximal 
estrogenic potency 
with minimal activity 
on the endometrium 
and thus singular 
freedom from 
withdrawal bleeding. 


Vattestrit has been found to exert its selective 
“target action” on the vaginal mucosa. Con- 
versely the effect on the uterus or endome- 
trium is negligible. 

In pharmacologic studies, using the Allen- 
Doisy technic, Vallestril was found to be more 
active than estradiol and twice as potent as 
estrone on the vaginal mucosa, On the other 
hand, using the Rubin technic, Vallestril was 
found to have only one-tenth the activity of 
estrone on the uterus, a suggested explanation of 
its low incidence of withdrawal bleeding. 

In clinical evaluation, covering a period of two 
and one-half years, Vallestril was found* to be 
“an effective synthetic estrogen. . . singularly 
free from toxic effects and complications, espe- 
cially uterine bleeding. ... The beneficial effect 
of the medication appeared within three or four 


“Target Action” Avoids Withdrawal Bleeding 


VALLESTRIL® IN ESTROGEN THERAPY 


days in most menopausal patients... . failure to 
encounter withdrawal bleeding in any patient 
was most gratifying. ...”” 

Such unwanted reactions as nausea, mastalgia 
and edema also occur less frequently with 
Vallestril. 

Vallestril is preferentially indicated whenever 
estrogens are of value: The menopausal syn- 
drome; pain of postmenopausal osteoporosis ; 
pain of osseous metastases of prostatic cancer. 

Dosage: Menopause—3 mg. (1 tablet) two or 
three times daily for two or three weeks, followed 
by 3 or 6 mg. daily for one month, Supplied 
only in scored tablets of 3 mg. G. D. Searle & 
Co., Research in the Service of Medicine. 


*Sturnick, M. L., and Gargill, 8. L.: New England J, 
Med. 247/829 (Nov. 27) 1952. 
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NOW... 
a rea/ advance in ACTH therapy 
CORTROPHIN-ZINC 


AN ORGANON DEVELOPMENT 


The complete physiologic action of ACTH 
enhanced, prolonged, and with a convenience 


never before possible. 


CORTROPHIN-ZINC 


AN ORGANON DEVELOPMENT 


® Action lasts at least 24 to 72 hours 
® Enhanced potency 

@® Easy to administer 

® Aqueous suspension 

® Needs no warming 

@ May be injected through fine needie 
Fewer overdosage side effects 


CORTROPHIN-ZINC 


AN ORGANON DEVELOPMENT 


Available in 5-cc vials containing 40 U.S.P. 
units of corticotropin per cc with 2.0 mg of zinc. 
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BACITRACIN-TYROTHRICIN- NEOMYCIN- BENZOCAINE TROCHES 


in sore-throat weather—a 4-in-1 attack 


MAJOR ADVANTAGES: Provide three potent antibiotics plus a soothing topical anesthetic. 
Effective against both gram-positive and gram-negative bacteria. Little danger of sensitization. 


Winds and showers bring sore and inflamed 
throats; new TETRAZETS provide the ideal 
topical treatment. 


TETRAZETS are soothing, pleasant-tasting 
troches, each containing bacitracin, tyro- 
thricin and neomycin, with benzocaine, 
added for its anesthetic effect. 


The 3 antibiotics together (1) enhance the 
antibacterial potency, (2) extend the anti- 
bacterial range, and (3) minimize develop- 
ment of secondary invaders. 


Prescribe Tetrazets before and after ton- 
sillectomies, too. They are valuable also 


as an adjunct to parenteral antibiotic ther- 
apy of deep-seated infections such as Vin- 
cent’s infection, 


Supplied: Vials of 12 troches, each troche 
containing 50 units zinc bacitracin, 1 mg. 
tyrothricin, 5 mg. neomycin sulfate with 
5 mg. benzocaine., 


Philadelphia 1, Pa. 
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Tetracycline LEDERLE 
dependable action 
Rapid diffusion and penetration, prompt control 
of infection, negligible side effects. Proved against 
Gram-positive and Gram-negative bacteria, rickettsia, 
and certain viruses and protozoa. 


reliable quality 


Made in Lederle’s own laboratories under 
exacting quality controls, and distributed only 
under the Lederle label. 


available in ‘‘most-used"’ forms 


You can choose the right dosage form to suit the 
patient's needs and comfort, and your convenience. 


Newest ACHROMYCIN dosage form ! 
Exclusive dry-filled, sealed capsules ! 


ACHROMYCIN with STRESS FORMULA VITAMINS 


Stress formula suggested by the National Research 
Council. ACHROMYCIN SF provides potent anti- 
infective action, plus nutritional supplementation 
to hasten recovery. Particularly useful in 
prolonged illness. More effective because 
powder-filled, soft gelatin capsules are rapidly 

and completely absorbed. No oils, no paste 


... tamperproof! 
Capsules of 250 mg. 

‘ sealed capsules 
Also available: AChromyctn SF Oral 


Suspension, 125 mg. per teaspoonful (5 cc.) 


LEDERLE LABORATORIES DIVISION AMERICAN Cpanamid company PEARL RIVER, NEW YORK ap 


Pure. rat. oF 


> 
> 
a 
= 
4 
ag 


THE BULLETIN 


CHARLES B. TOWNS HOSPITAL 190 


Complete Medical & Psychiatric Treat- 
ment ot predetermined cost. Privacy 
POR THE TREATMENT OF ALCOHOLISM of patient is assured—if desired. 


NARCOTIC AND BARBITURATE 
Edward 8. Towns, Director 
ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N. Y. 
SChuyler 4-0770 


Member American Hospital Association 


THIASTIGMINE: 


EFFECTIVE THERAPY FOR PROMPT RELIEF IN THE TREATMENT OF 


NEURITIS NEURALGIAS HERPES ZOSTER 


For Intramuscular Use 


CONTAINS 
Thiamine Hydrochloride—O.100 Atropine Sulfate—O 0002 
Neostigmine 0.0005 
ina 


SUPPLIED 
KIRK No. 339 10 cc. multiple dose rubber capped vial. 
KIRK No. 347 1 cc. ampul in boxes of 12 and 25. 


Cc. F. KIRK LABORATORIES, NEW YORK 11, U. S. A. 


Reprints available — Dept. TH 


FOR ANTI-FLATULENT EFFECTS 
E UCAI DYSFUNCTION NERVOUS, IRRITABLE PATIENTS 


VALERIANETS -DISPERT © BORO 


TASTELESS, CDORLESS, NON-DE- in Toblets or Powder in envelopes 
PRESSANT SEDATIVE & QuPHoRiC (ALUMINUM SULFATE 
Roch Cected ond CALCIUM ACETATE) 
FOR USE AS AN 
ond CONDITIONS 


DRANSPULMIN 


Dissolve in plain 
directed for pre- 


3% solution 
Quinine with 
242% Camphor 
for Intramuscular 
Injection 


conges 
rate uniform dosage. 
Steble, Lead free. 


AVANABLE AT 
ALL PHARMACIES 


CO., INC., 253 W. 26th ST., NEW YORK 


‘ 
; 
— 
Z | 
| 
fi indieoted in cases of nervous 
An estetlent ond menstrual molimene, for treotment of 
Administration. — | or 2 toblen 


In a recent Study of the basal secretion of 
duodenal ulcer patients,’ a single 10 mg. oral dose 
of Monodral was found to produce anacidity in 
38 of 47 tests and to reduce the volume of 
secretion to a few milliliters in 33, 


Heals, does not conceal. Monodral relieves 

ulcer pain faster, and favors healing, 

because it eliminates two pain-producing factors: 
excess free acid and gastric hypermotility.’ 
Anticholinergic agents which do not have 

this ability to suppress HCI may mask the 
failure of the ulcer to heal. Try Monodral 

On patients who have failed to respond to other 
parasympatholitic agents. Milder side effects 
virtually no constipation. 


1. McKenna, R.0.: Hospital, Montres!, Caneda: 
Personal communication. 


2. ingegno, A.P.; and Kertzner, Leonard: New York Jour, Med. 
54:1185, Apr. 15, 1954, 


Sterne 


New York 18,8. Windsor, Ont. 
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MEDICAL HORIZONS & 


for daytime sedation... 


or a good night's sleep 
convert your 
“barbiturate 


nit, 


nace 


As Daytime Sedative~ 0.26 Gm. or q./.d. (after meais) 
As a Hypnetic~0.8 Gm. at bedtime 


SUPPLY: Tablets (scored), 0.25 Gm. and 0.5 Gm. 
DORIDEN® (gtutethimide CIBA) 


when proper or corrective 
shoes are indicated... 


prescribe PEDIFORMES 


IN STOCK: 
* straight last shoes 
* inflare last shoes 
* outflare last shoes 


SATISFACTION GUARANTEED * club foot shoes 
* flat foot shoes ; 
Specialists in Plastic and Glass * childen’s shoes with Thomas 
Artificial Human Eyes Exciusively 
You are assured alterations and fittings as 
Referred Cases Carefully Attended you prescribe because of our interest, and experi- 


ence gained in serving the medical profession for 
more than 40 years, 


34 West 36th STREET 
FRIED & KOHLER, Inc. Pe rme soe tak City 
665 FIFTH AVENUE near 53rd Street 


NEW YORK, N., Y, Tel. Eldorado 5-1970 Other Shops in: Brooklyn * Flatbush * Hempstead 
New Rochelle * Hackensack 


‘ 


first in advantages 
for low-salt therapy 


DIASAL 


salt substitute of choice 


for congestive failure 
essential hypertension 
obesity 


and whenever low salt is indicated 


POUR-QUALITY 


help keep patients on low-sodium diets 
APPEARANCE 


STABILITY 


FREEDOM FROM 
Keeps food attractive — 


prevents nutritional deficiencies 
AFTERTASTE 
OPTIMAL 

POTASSIUM avoids borderline hypopotassemia —makes DIASAL 

CHLORIDE “"\..the product of choice for this purpose.”* 

CONTENT 


DIASAL contains only potassium chloride, glutamic acid and 
inert ingredients...no sodium, lithium, or ammonium... 
and it is safe for prolonged use, both at the table and in cooking. 


packaging: available in 2-ounce shakers and 8-ounce bottles. Send for liberal supplies 
of tasting samples and low-sodium diet sheets for your patients. 


*Fremont, R. E.; Rimmerman, A. B., and Shaftel, H. E.: Postgrad. Med. 10:216, 1°51. 


E. FOUGERA & CO., INC, 75 varick st.. N.Y. 13, N.Y. 
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by Walker-Gordon 


This new specialty milk from Walker-Gordon en- 
ables your patients on restricted-sodium diets to 
enjoy the appealing taste of fine, fresh Walker- 
Gordon Certified Milk . - - yet 90% of the Sodium 
has been removed. (Special process cuts Sodium 


content of milk from 480 to less than 50 mg. per 


quart.) 
Paper half-pints for hos 


requiarhomedelivery throug 
Write or phone for literature and Nutrition Foun- 


dation’s booklet, “Planning Low 


pitals. Quart bottles for 


(Seporote folders included, oi" 
and 800 mos sodium with 1200, 1500 end 2000 caloric levels) 


Phone PLainsboro 3-2750 


Plainsboro, New Jersey 
Philadelphia : LOcust 7-2665 


New York: W Alker 5.7300 


Walker-Gordon Certified Milk Farm 
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the first thought for pain relief 
Prescribe 1/20 gr. DILAUDID HCI Tablets or Ampules for Prompt Relief of Pain 


Pain relief without hypnosis 


Smooth, quick action 


Minimum of side effects 


An opiate, may be habit forming 


*Dilaudid is subject to Federal narcotic regulations. 
Dileudid®, brand of Dihydromorphinone, a product of E. Bilhuber, Inc. 


BILHUBER-KNOLL CORP. distributor jersey 


Patients on “Premarin” 
therapy experience prompt 
relief of menopausal symptoms 
and a highly gratifying 


“sense of well-being.” 


“Premarin” 


Coniuanted Estrogens (equine) 
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MACY'S PRESCRIPTION DEPARTMENT 


Macy's respects professional ethics. We carefully avoid dis- 
cussing your prescription, either its ingredients or its use, with your 
patient. You can be assured that all your prescriptions are accurately 
compounded exactly as you write them. And all our preparations, 
made from the finest ingredients obtainable, are corefully checked 


by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescription Department. 


PLASTIC AND GLASS EYES 


MAGER «& 
GOUGELMAN, Inc. 


OVER A CENTURY OF SERVICE + 1851-1952 
® PRIVATE FITTINGS 
PERSONAL ATTENTION 
@ EXPERIENCE & SKILL 


510 MADISON AVE., N. Y. 22 
Telephone Plaza 5-3756 


For acidosis due to anesthesia — edema 


KALAK 


Counter-Acts 
ANTI-BIOTIC 
REACTIONS 


. +. . KALAK is a non- 
laxative, alkaline diuretic 
buffer —side reactions 
from aureomycin — terra- 
mycin — sulfas — penicillin 
are reduced through the 
use of KALAK — KALAK 
contains only those salts NORMALLY 
present in plasma. . . . IT IS BASIC! 


KALAK WATER CO. 
of NEW YORK, Inc. 


90 West St., New York 6, N. Y. 
For acidosis due to — in nephritis 


XXIV 
Herald Squore, N. ¥. 
Porkchester, Bronx Jamoico, Queens 7 
White Plains, N. Y. Flatbush, Brooklyn gf 
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BUFFERIN. — Berrer-TOLERATED 
SALICYLATE FOR RHEUMATOID ARTHRITIS 


Gastric upsets from aspirin are 3 to 


Each BUFFERIN tablet combines 
9 times as frequent among arthritics 5 gf. acetylsalicylic acid with 
as they are among the general popu- magnesium carbonate apd alum. 
A num glycinate is avail- 
lation.' However, BUFFERIN is well sole In bottles of 12, 36, 60 and 


tolerated by arthritics. At the Robert 100 tablets 
Breck Brigham Hospital of Boston 
70 per cent of arthritics with a proved 
intolerance to aspirin could take 
BUFFERIN without gastric distress." 
Although patients often use 
sodium bicarbonate with aspirin to 


alleviate gastric symptoms, clinicians Vv 

know that this causes a lowering of : =I 
the salicylate level of the blood 2 

serum.’ Moreover, this practice may "7," 
cause retention of the sodium ion.’ 3. M. Times 1955 
Pre-existing symptoms of cardio- BUFFERing ACTS TWICE AS FAST AS ASPIRIN 
renal disease have been aggravated.’ DOES WOT UPSET THE STOMACH 


m anruniris tance ano BBRISTOL-MYERS CO. 


GIVE BETTER-TOLERATED BUFFERIN. 19 West 50 Street, New York 20, N. Y. 
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DECA-VI-SOL 


POLY-VI- 


“TRIVI-SO 


All are supplied in 15 ce., 30 ce. and economical 5O ce. botties 
with the new Mead calibrated unbreakable plastic ‘Safti-Dropper.” 
It will not break even if the baby bites it. 


Deca-Vi-Sol—the new, more comprehensive formula 
including vitamins By, and B,—permits even greater 
flexibility in specifying vitamins for infants and children. 
Like Poly.Vi-Sol and Tri-Vi-Sol . . 


Deca-Vi-Sol is... highly stable... refrigeration not 
required . potency assured... readily accepted . . 
exce stionally pleasant flavor ...no unpleasant aftertaste 

fall dosage assured ...can be dropped directly 
into the baby’s mouth. 


For older children, specify Mulein, the good- 
\ tasting, orange- flavored vitamin liquid for tea- 


spoon dosage. 


SYMBOL OF SERVICE TO THE PHYSICIAN 


MEAD JOHNSON & COMPANY « EVANSVILLE, INDIANA,U,S.A. 


XXVI 
the baby needs > 
Each 0.6 ce. 
— 
1000 } so00 


Each fluidounce contains: 

Neomycin sulfate 300 mg. gra.) 

[equivalent to 210 mg. (3'4 grs.) neo- 
mycin base] 


Kaolin... . . 5.832 Gm, (90 grs.) 
Peete 0.130 Gm, ( 2 grs.) 


Suspended with methylcellulose 1.25% 
Supplied: 
6-fluidounce and pint bottles 


The Upjoha Company, Kalamazoo, Michigan 


[Upjohn | 


Bacterial 
diarrheas... 


Kaopectate 


with 
Neomycin 
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ion... 
or a good night's 


HABITUATION To DORIDEN shay 
AVERAGE OCOSGAGE: 


As a Daytime Sedative- 0.26 Gm. t.i.d. or q.i.d. (after meais) 
Ae a Hypnotic-—0.5 Gm. at bedtime 


SUPPLY: Tablets (scored), 0.25 Gm. and 0.5 Gm. 
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Because it contains Steclin (Squibb Tetracycline), MYSTECLIN is 
an effective therapeutic agent for most bacterial infections. 
When caused by tetracycline-susceptible organisms, the follow. 
ing infections are a few of those which can be expected to re 


spond to MYSTECLIN therapy: 

bronchitis gonorrhea osteomyelitis pyelonephritis 
colitis lymphadenitis otitis media sinusitis 
furunculosis meningitis pneumonia tonsillitis 


MYSTECLIN is also indicated in certain viral infections and in amebi¢ 
dysentery. 


In clinical use, Steclin has produced an extremely low incidence 
of tae gastrointestinal distregs sometimes observed with other 
broad spectrum antibiotics. Mycostatin (Squibb Nystatin), as 
contained in MYSTECLIN, is also a particularly well tolerated 
antibiotic and has produced no allergic reactions, even after 
prolonged administration. 


BIONIC. tHERAPY, 


MONILIAL OVER 


Because it contains Mycostatin, the first safe antifungal 
antibiotic, MYSTECLIN effectively prevents the overgrowth of 
Candida albicans (monilia) frequently associated with the 
administration of orcinary broad spectrum antibiotics. This 
overgrowth may sometimes cause gastrointestinal distress, anal 
pruritus, vaginitis, and thrush; on occasion, it may have serious 
and even fatal consequences. 


Each MYSTECLIN capsule contains 260 mg. Steclin 
Hydrochloride and 250,000 units Mycostatin. 


Minimum adult dose: 1 capsule q.i.d. 
Supply: Bottles of 12 and 100. 
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Hoeber-Harper HIH presents... 


THREE IMPORTANT new BOOKS 


wounsHean’s Anatomy For Surgeons 


Volume 1: Head and Neck. The most ambitious work in its field atiempted 

in our time will cover the entire body in three volumes. “The Head and Neck,” 

prepared with the help of nine Maye Clinic surgeons, is now off press. Going 

< beyond basic anatomy, “Head and Neck” takes up controversial topics as they 

affect operative surgery. Each chapter discusses variations and abnormalities 
of consequence te the surgeon, and normal anatomy of the part. Correlates r 
physiology with anatomy throughout. The fortuitous blending of expert ana- - 
tomic knowledge with the exp-rience of eminen? surgeons assures you of a 
book that will give valuable help for years to come. 


By W. WENRY HOUINSHEAD, ru.v., Head of the Section of Anatomy, Mayo 
Clinic. 572 pp., 326 illustrations. $12.00. 


« « « paxer'’s Clinical Neurology 


In 3 Volumes. A compiete source of today’s knowledge of diagnosis and 
treatment. Covers not only the more commoa neurologic disturbances, but also 
the rarer syndromes and the ramifications of neurology in the fields of internal 
medicine, pediatrics, endocrinology, psychiatry, ophitha!mology and otolaryn- 
gology. Organizes for practical use the known facts of neurology . . . and 
includes much new material published ere for the first time, 


65 Authorities. Edited by A. &. BAKER, m.v., Prof. and Dir., Div. of Neurology, 
Univ. of Minn. Med. Sch., 2100 pp., liberally illustrated. 3 volumes. $60.00. 


« weaner’s The Thyroid 


A Fundamental and Clinical Text. This interdisciplinary spproach to the 
thyroid gland gives the first complete guide tc thyroid functions, disorders 
and relationships. Prom the fundamental biochemistry to the details of treat- 
ment, both medical and surgical, including laboratory techniques and the 
latest radioactive materials, THE THYROID presents you with today’s best 
knowledge on any question you may look ap, A specialist presemts each topic. 
But, because the book is so carefully planned and edited, it reads like « 
consecutive account by a single authority. 


60 Authors. Edited by SIONEY C. WERNER, u.0., Assoc. Prof. of Clinical Medi- 
cine, Columbia Univ. Coll. of Physicians and Surgeons. 800 pp. $20.00. 


All Hoeber-Horper Books Sent On Approval 


PAUL B. HOEBER, Inc., Publishers, 49 East 33rd St. N. Y. 16 
MEDICAL BOOK DEPARTMENT OF HARPER & BROTHERS 
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